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Abstract
British consumers, like those in most Western nations, have been advised to
reduce their dietary fat intake in order to reduce their risk of degenerative
diseases, such as coronary heart disease and cancer (the Health of the Nation
report, Department of Health, 1992). However, there has been no change in
average fat intake (as a percentage of energy) in Britain over the past decade
(Buss, 1991), even though information on the need to reduce fat intake and on
how to achieve such a reduction by means of specific dietary changes has been
widely available.
While several studies have demonstrated that favourable dietary changes aimed at
reducing fat intake are possible and have also indicated which changes are easy or
difficult to make, no British study to date has investigated the reasons why certain
changes are difficult, obtained self-report ratings of difficulty or attempted to
produce information to overcome these difficulties. The present Thesis thus aims
to:
• identify perceived barriers to change, in a sample representative of the British
population
• determine the extent to which these perceived barriers are faced in practice
• determine whether specially formulated dietary advice based on the identified
barriers could lead to a greater reduction in fat intake than conventional dietary
advice.
The main perceived and actual barrier to a reduction in fat intake was found to be
a reported decrease in the taste of the diet due to dietary change. Mis-perception
of fat intake and of need to reduce fat intake were also identified as potential
barriers.
Attitude and subjective norm were identified as significant predictors of intention
to reduce fat intake using the model of planned behaviour (Ajzen 1985). 'Need to
reduce' fat intake was also significant when added to the model.
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A significant reduction of fat intake was achieved by dietary intervention subjects,
mainly from a reduction in intake of butter and margarine, meat and meat
products, dairy products and cakes and biscuits, utilising various dietary advice
strategies. While the provision of additional dietary advice to that currently
available did not improve compliance, a short self-complete feedback tool
regarding personal fat intake led to family support for the attempted changes and
ease of change.
The feedback tool also led to a reduction in mis-perception of personal fat intake,
increased need to reduce fat intake and social pressure to reduce fat intake, more
favourable attitudes towards change and to an increase in likelihood of reducing
fat intake.
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Summary and structure of Thesis
Introduction
British consumers, like those in most Western nations, have been advised to
reduce their dietary fat intake in order to reduce their risk of degenerative
diseases, such as coronary heart disease and cancer (the Health of the Nation
report, Department of Health, 1992). However, there has been no change in
average fat intake (as a percentage of energy) in Britain over the past decade
(Buss, 1991), even though information on the need to reduce fat intake and on
how to achieve such a reduction by means of specific dietary changes has been
widely available.
While several studies have demonstrated that favourable dietary changes aimed at
reducing fat intake are possible and have also indicated which changes are easy or
difficult to make, no British study to date has investigated the reasons why certain
changes are difficult, obtained self-report ratings of difficulty or attempted to
produce information to overcome these difficulties. The present Thesis thus aims
to:
• identify perceived barriers to change, in a sample representative of the British
population
• determine the extent to which these perceived barriers are faced in practice
• determine whether specially formulated dietary advice based on the identified
barriers could lead to a greater reduction in fat intake than conventional dietary
advice.
The main aims of the studies described in each Chapter are given below together
with a summary of each Chapter.
Chapter 1
Aims: To outline possible methods for assessing dietary intake and validation of
food frequency questionnaires (FFQs)
Summary: A FFQ appears to be more suitable for assessment of dietary intake in
a postal survey than weighed dietary intakes, diet history or 24-hour recall, which
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require greater subject commitment, cost and the time of a trained interviewer.
The correlations between diet records and FFQs used to measure fat intake with
portion size assessment, and those without portion size assessment, are similar.
However, the use of an accurate measure of portion size may increase the validity
of FFQs.
Chapter 2
Aims: To outline the theory of planned behaviour and to describe additional
variables which may affect performance of dietary change
Summary: The intention of performing a given behaviour can be predicted by the
attitude towards performing the behaviour, the perceived social pressure to
perform the behaviour and the degree of perceived control in performing the
behaviour. Perceived fat intake, perceived need to change, degree of past change,
optimistic bias and nutrition knowledge may also affect intention to change
current behaviour.
Chapter 3
Aims: To outline major sources of fat in the U.K. diet, recommended strategies to
reduce fat intake, effective strategies in intervention studies and potential barriers
to dietary change.
Summary: The main sources of fat in the U.K. diet are fats (mainly margarine);
meat and meat products; milk and milk products, cereals (mainly cakes, biscuits
and pastries), and cheese. Average total fat intake in the U.K. is currently 41.6%
energy from fat (NFS, 1992) while the recommended level is 35% energy from fat
(Department of Health, 1992). Dietary intervention techniques include education
regarding nutrition labels and preparation of low-fat meals and feedback regarding
fat intake. The major potential barriers to dietary change include a lack of
intention to change, perceived increase in cost of the diet due to dietary change, a
perceived reduction in taste of the diet, increased preparation time (Sheiham et al.,
1990) and a lack of willpower, good advice and family support (Crawford and
Baghurst, 1990).
Chapter 4
Aims: Production and validation of a food frequency questionnaire to estimate
percent energy from fat.
Summary: A 92 item Food Frequency Questionnaire (FFQ), using photographs
to estimate portion size, was developed and validated by comparison with
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weighed dietary records of 80 adults. Correlation coefficients and classification of
individuals into tertiles for fat (grams), percent energy from fat and total energy,
showed good agreement between the FFQ and the diet record. There was no
significant difference in the mean grams of fat or total energy intake estimated by
the two methods. These results suggest that the FFQ was suitable for classifying
individuals into groups based on their percent energy from fat and for estimating
the average fat and energy intake of groups.
Chapter 5
Aims: To examine the likelihood of reducing fat intake and to determine the main
correlates of likelihood using the theory of planned behaviour (Ajzen, 1991).
Summary: From a postal questionnaire study (n=390), based on the theory of
planned behaviour and incorporating the food frequency questionnaire described
above, subjective norm was found to be the most important predictor of likelihood
of reducing fat intake for the total sample. This was also the case for people
consuming a low-fat diet and for those who perceived their fat intake as low,
while attitude was the best predictor of intention for people consuming a high fat
diet and for those who perceived their fat intake as high.
Chapter 6
Aims: To identify the main correlates of attitude and the main perceived barriers
to the reduction of fat intake and to performing specific dietary changes which
could lead to a reduction in fat intake.
Summary: Thirteen salient beliefs regarding nine dietary changes which could
lead to a reduction in fat intake were assessed by a postal survey for 390 subjects,
together with measures of perceived and actual fat intake. Four main belief factors
were identified: health, convenience and cost, protein and vitamin intake and
hunger/taste. The health factor was identified as the major correlate of attitude
towards reduction of fat intake and for most of the nine dietary changes. The
hunger/taste factor was perceived as the main barrier towards reduction of fat
intake. These results suggest that health educators should continue to highlight the
potential health benefits of dietary change, while also addressing the taste and
hunger issues which for many act as barriers to dietary change.
Chapter 7
Aims: To determine the problems encountered and the changes most commonly
made when people attempt to reduce their fat intake based on current dietary
advice and to identify additional useful dietary advice.
Summary: Forty-five subjects significantly reduced their fat intake, measured by
4-day diet records, during a 20 week intervention study, mainly by reducing their
intake of butter, margarine and cooking oil, meat dishes and dairy products. The
main problems encountered were a decrease in taste of meals, a lack of
convenience when shopping and cooking and difficulties in finding 'healthy
choices' when eating outside the home. The resulting decrease in taste of meals
was the main factor responsible for subjects disliking the changes. Subjects who
were more successful at reducing their fat intake received more family support
than less successful subjects. Feedback regarding fat intake and new low-fat
recipes were identified as potentially useful in dietary change.
Chapter 8
Aims: To attempt to improve compliance with dietary advice by providing
feedback on personal dietary fat intake and low-fat recipes.
Summary: Consumers (n=165) of high-fat diets were asked to reduce their fat
intake over a 7-week period. Four experimental groups received normal dietary
advice following current dietary recommendations plus: (1) no other advice; (2)
lower-fat recipes; (3) feedback tool or (4) lower-fat recipes and feedback. A fifth
experimental group (5) received a list of low-fat products only, while a control
group were asked to maintain their usual diet. Significant reductions in fat intake
were made by all intervention groups, but no significant difference in fat
reduction was seen between groups. Those subjects in the feedback tool group
reported increased family support and ease of change compared to the other
groups. These findings imply that various strategies can lead to effective
reduction of fat intake.
Chapter 9
Aims: To investigate the information which people use to estimate their fat intake
and determine whether comparative optimism regarding fat intake is apparent.
Summary: Seventy randomly selected subjects were interviewed using a semi-
structured questionnaire to elicit their reasons for assessing their fat intake as high
or low compared to both people known to them and to the 'average person'. The
main reasons for assessing fat intake as low in both cases was a perceived low
xix
intake of high fat foods compared to others, a high perceived consumption of
lower-fat foods and a high perceived knowledge of diet. Perception of fat intake
as high was mainly due to a high perceived total fat intake compared to others and
a high perceived intake of high-fat foods, mainly chips or fried foods.
Chapter 10
Aims: To investigate the effect of perceived need to reduce fat intake and
reported degree of past dietary change on likelihood to reduce fat intake.
Summary: One hundred and forty seven subjects completed a questionnaire on
the likelihood of reducing fat intake, based on the theory of planned behaviour
(Ajzen, 1985). Measures of perceived need to reduce fat intake and degree of past
dietary change to reduce fat intake were also included to investigate their effect on
likelihood. Perceived need was found to have a significant independent effect on
likelihood, while past change was significant in regression for subjects who
perceived their fat intake as high. Significant differences in need to reduce, degree
of past change and perceived control were found between perceived fat intake
groups. Optimistic bias was evident when estimation of own fat intake was
compared with that of known others and with the average person.
Chapter 11
Aims: To determine the effect of a measure of nutrition knowledge on likelihood
of reducing fat intake, perceived need to reduce and past change.
Summary: One hundred and forty seven subjects completed a nutrition
knowledge questionnaire which included questions on the fat content of foods and
on the comparative fat content of certain foods. The questionnaire included only
those questions which were good discriminators between subjects with low
nutritional knowledge and those with high knowledge from a pilot study.
Nutrition knowledge was not significantly related to likelihood of reducing fat
intake. Nutrition knowledge was significantly related to perceived fat intake, and
to perceived need to reduce fat intake. Significant differences in knowledge were
found between males and females and between different age-groups.
Chapter 12
Aims: To determine the effect of a feedback tool, which enables personal
assessment of fat intake, on likelihood of reducing fat intake and other variables
measured within the theory of planned behaviour.
XX
recruited
80
2000
2000
70
180
70
173
drop-out/ non-response
0
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10 (3 from control, 6
from intervention)
12:
2 control
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1 feedback
3 reduced fat products
4 recipes and feedback
o
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complete
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intervention)
165:
29 control
31 normal advice
20 recipes
34 feedback
29 reduced-fat products
22 recipes and feedback
70
147
173
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Summary: Seventy subjects answered a questionnaire, based on the theory of
planned behaviour (Ajzen, 1985) and including measures of perceived fat intake
and perceived need to reduce fat intake, both pre and post-completion of a
feedback tool. The self-complete feedback tool informed the majority of subjects
that their fat intake was higher than recommended. A significant increase in
attitude, subjective norm and likelihood of reducing fat intake mean scores was
found following completion of the feedback tool. Perceived and actual fat intake
were significantly correlated post-completion of the feedback tool.
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Assessing Dietary Intake
Chapter 1. Assessing Dietary Intake
1.1 Introduction and Aims
A simple yet accurate method of assessing usual dietary intake was essential for
the studies presented in Chapter 5, Chapter 6 and Chapter 7 of this Thesis, to:
• place people into groups based on their current fat intake, to investigate the
relationship between variables in the model of planned behaviour (Ajzen, 1985),
for people at different levels of fat intake;
• use as a screening tool, to determine if subjects were consuming a high-fat diet
and thus eligible to participate in the intervention study described in Chapter 7.
The following Chapter outlines possible methods for assessing dietary intake and
methods used to produce and validate the new food frequency questionnaire
(FFQ) developed for the above purposes.
1.2 Dietary Assessment Methods
To study the association between diet and disease in large population studies, an
accurate yet rapid and inexpensive method of measuring usual dietary intake is
essential. Pre-1970 the most commonly used methods of estimating dietary intake
were dietary records, diet history and 24-hour recall. However, food frequency
questionnaires (FFQs) are now frequently used as rapid approximates to these
more 'true' measures of dietary intake.
The dietary record method requires the subject to record every item of food
consumed in the study period, together with the amount consumed (exact amount
using weighing scales, or estimated, for example using household measures). It is
important that the number of recording days is sufficient to estimate usual intake
but does not disrupt normal eating patterns, which can occur after only a few
days. A less invasive measure of 'true' intake may be obtained by the dietary
history method which was developed by Burke and Stuart (1938) and attempts to
determine long-term history of usual intake by an extensive interview, involving
frequency of intake of a list of foods (together with information on cooking
methods) over the previous year. Based on the Burke method, the 24-hour dietary
1
Disadvantages
Questionable validity
Advantages
Rapid
Assessing Dietary Intake
recall assesses the respondent's intake the previous day, usually with the use of
food models.
A disadvantage of the dietary record method is that it requires high commitment
from subjects, while the diet history and 24-hour recall methods require trained
interviewers, all three methods being costly. A further disadvantage of the 24-
hour recall is that it does not elicit information on individuals' usual intake and
should be repeated several times if used for this purpose.
For large studies, a method which generated similar results to the 'true' intake but
which could overcome the above disadvantages was required. The food frequency
questionnaire, a form of dietary recall, was developed for this purpose (Stefanik
and Trulson, 1962). The advantages and disadvantages of this method are shown
in Table 1.1. The major advantage of the FFQ is its representativeness and low
cost. It may be more representative of usual intake than a short 1 or 3 day diet
record since it often assesses intake over a year.
Table 1.1: Advantages and disadvantages of the FFQ
Low commitment from	 Limited use for individuals
respondent
No need for trained	 Errors due to food list, portion size, frequency
interviewer	 measurement and comparison method
Inexpensive
Assesses usual intake
Standardised results
The major criticism of the early FFQs was that they were not quantitative, being
based on the assumption that food portion size does not greatly vary between
individuals. These non-quantitative FFQs have been succeeded by semi-
quantitative and quantitative versions, many incorporating information on food
preparation techniques.
1.3 Format of FFQs
The format of quantitative and semi-quantitative FFQs range from those requiring
respondents to choose from a list of fixed frequency of use categories with an
2
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input portion size, to others which allow the respondent to state the exact number
of portions usually consumed and also the portion size, as shown in Table 1.2. A
FFQ consists of:
(i) a list of food items - this may be less than 50 items (Hankin et al., 1983;
Pietinen et al., 1988a) or as many as 276 (Pietinen et al., 1988b)
(ii) a measure of frequency of consumption of each food item - the number of
categories may be fixed (Yarnell et al., 1983; Pietinen et al., 1988a,b; O'Donnell
et al., 1991 and Rimm et al., 1992) or free (Morgan et al., 1978; Hankin et al.,
1983; Block et al., 1986 and 1990; Engle et al., 1990)
(iii) portion size estimation - average portion size only may be used (Margetts et
al., 1989), small, medium and large portions (Block et al., 1986) or sex-age
specific portions (Block et al., 1990). Portion size may be estimated by using
household measures (Block et al., 1990), ounces or grams (Yarnell et al., 1983),
food models (Engle et al., 1990) or photographs (Pietinen et al., 1988a,b). The
portion size data should relate to the intake of the sample population.
1.4 Designing a New FFQ
1.4.1 Food list
This should cover the foods which have been found to be the main sources of the
nutrients in the sample population and those which are high in the nutrient being
estimated, which although infrequently consumed by the sample population, could
contribute greatly to an individual's intake.
1.4.2 Portion size estimation
There are mixed opinions with regard to the use of portion sizes in FFQs. Some
researchers (Guthrie, 1984; Yarnell et al., 1983) suggest that since people find it
difficult to assess portion size, their use simply increases the error size, and makes
the FFQ more time consuming. Other researchers (Block, 1986; Hart and Cox,
1967; Cummings et al., 1987) state that it is essential to quantify intake, as portion
size estimation leads to an increase in accuracy. Block (1990) even suggested the
use of sex-age standardised portion sizes. Pietinen et al. (1988b) found that their
44 item qualitative FFQ gave only slightly lower correlation and classification
results than a 276 item quantitative FFQ from which it was developed
(correlation: 0.41 and 0.51 for percentage energy from fat; classification into
correct quintile: 72% and 76% respectively). The authors suggest that the use of
portion size assessment is important at the individual level but may not be
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1st Author Year Subjects
Morgan	 1978	 400F
Portion size
estimation
fin
Frequency of
consumption.
free, d/wk/mnth
Food list
i, p
Yarnell	 1983	 119M
Block	 1986	 33F & 17M,
25-77yrs
i, n=43
i, n=105
p, n=53
p, n=147 a
ph (colour s,m,l)
fm & hhold
input (ozs & family use
for fats & sugar)
hhold (s/m/1)
free, wk
free
fixed
free,
d/wk/ninth/Yr
Hankin	 1983	 117F
+45 yrs
Stuff	 1983	 40F
fixedn=44 input
n=65, (2,400 24-
hr diet records)
p, n=94 (some
changes from
1986)
input (from study on
2,400 24-hr diet records)
hhold; s/m/1 age-sex
specific p. sizes & med.
p. size only
n=85	 exact p.size, hhold (food free, d/wk/mnth
(Block, 1986)	 models)
fixed
free d/wk/mnth/
Yr
i, n=47
(from 3-day diet
records of 330
adults)
p, n=196
ph (colour) s/m/1 (used
for FFQ & diet records);
fractions & combinations
of p. size
hhold & ph
free, d/wk/mnth
fixed
n=92	 ph (40 colour) of 4p.
sizes
n=131 (Willett,	 hhold	 fixed
1985)
p, n=186
	
hhold (standard p. size;	 free, d/wk/mnth
(Baghurst, 1984)
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Table 1.2. FFQs used to measure fat intake
Pietinen	 1988a 121M (R)	 n=276	 ph (122 black & white)	 free d/wk/mnth
	
190M (V)	 usually 3 (2-5) (s/m/1)
	
55-69 yrs	 p.sizes for each food
Pietinen	 1988b 297 M
55-69yrs
107M (R)
190M (V)
Margetts	 1989	 433 M&F
35-54 yrs
Block	 1990	 260 F(158
adopted low-fat
diet) 45-70 yrs
Engle	 1990	 34F & 16M
26-69 yrs
Eck	 1991	 21F & 20M	 n=120
	
fixed, wk
17-47 yrs
93F & 18F (R)
Hankin	 1991	 128M & 134F
45-75 yrs
O'Donnell	 1991	 27F & 22M
18-65 yrs
Tjonneland	 1991	 85F & 59M
40-64 yrs
Rimm	 1992	 127M
Gelissen	 1992	 24F
20-43 yrs
a subjects did not answer FFQ; data from dietary recall used in FFQ by trained coder
(R)=Reproducibility; (V)=Validation; i=interview; p=preparation methods included; n= number of
food items; fm=food models; ph=photographs; hhold= household measures; free=free format;
fixed=fixed format; wk=per week; d/wk/mnth/yr= per day, week, month or year
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necessary at the group level. However, the correlation for the 276 item FFQ may
have been lower than expected due to error incurred from over completeness of
the food list.
Guthrie (1984) found that of 147 young adults asked to select an 'average' portion
size of 13 breakfast and lunch items, only half selected within 25% of the average
portion size, actual portions ranging from less than 50% to more than 200% of the
average. This suggests that the use of average portion sizes may greatly under- or
overestimate intake for a large number of individuals. Block (1986) found that
using only a medium portion size in a FFQ resulted in a significant (p<0.01)
underestimation of energy and total fat for males (n=17), but not females (n=33),
in comparison to a 24-hour recall, while there was no significant difference when
small, medium and large portion sizes were used. Correlation values and ability to
classify subjects into quartiles was also found to be higher when portion size
assessment was used, as shown in Table 1.2, although the validity of these results
may be questionable due to the small sample size and use of a 24-hour recall as
the comparison method (see Table 1.3). Similarly, Cummings et al. (1987) found
that using small, medium and large estimates of portion size gave slightly more
accurate mean and correlation values for calcium intake compared to 7-day diet
records than when medium portion sizes only were used for a group of 37 women.
Hart and Cox (1967) found that the use of average portion sizes in diet records led
to a bias in mean nutrient values, while Fehily and Hopkinson (1993) found that
only 45 of the 99 mean portion weight dietary records were within 10% of the
actual weighed record values for grams of fat, although the correlation for grams
of fat between the two methods was high (r= 0.64 for males; r=0.79 for females).
These findings suggest that errors in estimating nutrient intakes could be incurred
if input portion sizes are used, although this may be more important at the
individual rather than the group level.
Inability to accurately estimate portion size may be largely due to the estimation
method. Comparison of methods used to estimate portion size in diet records
(Rutishauser, 1982) showed that the greatest error was found when household
measures were used (coefficients of variation between 16% and 53%), the least
when photographs or food models were used (coefficients of variation between
10% and 27%). Photographs have been used in several FFQs to estimate portion
sizes (see Table 1.2), with comparable results to other types of FFQs. However,
5
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the adequacy of food lists, frequency estimations and sample characteristics must
be considered in comparisons of FFQs. As shown in Table 1.4, the correlations
between the FFQ and the comparison method are similar for all four portion size
estimation methods. However, the use of weighed diet records as the comparison
method for FFQs using photographs to estimate portion size may imply greater
validity than for the other portion size estimation methods, where household
measures were used in the comparison methods.
Table 1.4. Summary of FFQs used to measure fat intake
Portion	 size
estimation
number
of studies
correlation range
Fat	 Energy
input 4 0.3-0.5 0.3-0.4
food models 2
(interview) 0.3 0.3-0.4
household 7 0.1-0.8 0.0-0.7
measures
photographs 5 0.4-0.6 0.4-0.5
Comparison method
weighed diet records
7 and 14 days; 24-hour recall
diet records 7 - 14 days, using
household measures
diet records 4 and 7 days, using
household measures; 24-hour recall
weighed diet records
14 - 28 days
To conclude, portion size estimation is useful in FFQs to measure dietary fat
intake, especially in attempting to estimate absolute nutrient intake values for
individuals, the use of methods other than household measures presenting
possibilities for increasing accuracy. Input portion sizes are also useful in FFQs to
classify individuals based on their nutrient intake.
1.4.3 Frequency measurement
As shown in Table 1.2, frequency of consumption (per day, week, month or year)
is usually measured using either a fixed format, where the respondent chooses
from a limited number of frequency categories (often six or seven), or a free
format, where the respondent states the exact number of times he or she usually
consumes each food.
Flegal (1988) found that discrepancies in group mean energy intake between a
FFQ and the weighed dietary intake method were due to both portion size and
frequency of consumption estimation. However, low correlations and
misclassification of individuals was due mainly to discrepancies in frequency
estimation, which suggests that accurate frequency estimation will increase the
relative validity of FFQs.
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Ener	 Total fat	 %E fat	 P:S
5
4-7
3
9
7(M) 10(F)
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7-10
6
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10(M)
3-14
16(F)
6-9b
3(M) 5(F)
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1.5 Methods of Comparison in Validation Studies
A new FFQ has to be compared to a more widely accepted 'standard' method to
determine its usefulness in measuring usual dietary intake. This characterises only
the relative validity of the FFQ with respect to the reference method, rather than
the absolute validity. Several reference methods may be used, as discussed below
and in Table 1.3.
1.5.1 Diet records
The most widely accepted 'standard' for comparing a FFQ intake to 'actual' intake
is the diet record method. If weighed records are not kept, the use of food models
or photographs to estimate portion size for diet records may incur less error than if
household measures are used, as mentioned earlier (Rutishauser, 1982). If an
average portion size is used, a bias in overall mean (Hart and Cox, 1967) and
individual intake (Fehily and Hopkinson, 1993) may be evident. The number of
diet record days used to assess usual intake can affect the validity measurement of
FFQs. For example, fat is a nutrient for which the within-person variation is much
greater than the between-person variation (Marr and Heady, 1986), and so a single
days diet record would not be a reliable measure of usual fat intake. Generally, the
greater number of days used in the comparison method, the greater the validity.
However, the minimum number of days to measure usual intake and obtain valid
results should be used in order to minimise dietary change caused by the
observation method. Between 3 and 7 days is usually acceptable for energy, 5 to
10 days for total fat and percent energy from fat, as shown in Table 1.5.
Table 1.5. Number of days required to accurately estimate energy and fat intake
1st author
(i) dietary records
Bingham a
Marr (332M)
Basiotis a (13M, 16F)
(ii) 24-hour recall
Balogh c (100 M)
Beaton d (30M &30F)
Schlundt
Van Straveren
a to within 10% of usual intake; b 9 days for 80% correct classification and <1% gross
misclassification; c 6 non-consecutive days; d 2-11 random days over 1 year
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1.5.2 Diet history
The diet history method measures 'usual' intake, for example, over the previous
six months, by the dietary recall method. Many investigators have found that the
dietary history method consistently overestimates the 7-day record for most
nutrients (Jain et al., 1980; Young et al., 1952c) but the association between the
two methods is deemed sufficient for the diet history to be used as the standard in
validation studies, being able to accurately classify individuals into the same part
of the distribution as results from a 7-day record. For example, Jain et al. (1980)
found that approximately 60% of subjects were correctly classified into the
correct tertile for energy, protein and total fat by the dietary history method as by
the 7-day record.
1.5.3 24-hour recall
The 24-hour recall measures the previous day's food intake. Balogh et al. (1971)
showed that most people can remember their previous day's intake better than
their 'usual' intake, which may be an advantage of the 24-hour recall over the diet
history and food frequency methods. However an individual's intake varies from
day to day (Hankin et al., 1991; Balogh et al., 1971) and so a single 24-hour
measurement is not considered to be valid to assess usual diet, 3 to 23 (see Table
1.5) 24-recalls being required to assess usual dietary fat intake. For this reason,
many investigators believe that the 24-hour recall is of little use in
epidemiological research (Baghurst and Baghurst, 1981; Howarth, 1989),
estimates of major nutrients by this method often being low in comparison to
national levels. However, a single 24-hour recall is appropriate to assess the
average intake of a group since group mean values do not appear to vary
significantly from day to day (Man and Heady, 1986; Hankin et al., 1991).
1.6 Validation and Repeatability
A new FFQ is usually validated, that is, its ability to give 'true' values is
investigated, by
(i) comparing the mean values from the questionnaire and the comparison method
(ii) examining the correlation between the two methods
(iii) examining its ability to classify individuals into the same groups as the
comparison method
9
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1.6.1 Mean values
If the purpose of the FFQ is to estimate the dietary intake of groups, then the
validation should show whether the mean intake from the FFQ accurately reflects
the 'true' group mean; if the questionnaire is to be used to estimate an individuals'
intake, then the validation should show whether an individuals' mean from the
FFQ accurately reflects the 'true' mean. High agreement between mean group
intakes assessed by FFQ and diet records are common (Howarth, 1990). For
example, Block (1982) found less than 10% variation between values for 14
nutrients from FFQ and diet records. However there is a tendency for FFQs to
overestimate intake of fibre and vitamins A and C, probably due to the large
number of fruit and vegetable items in the food list of such FFQs.
1.6.2 Correlation
As shown in Tables 1.3 and 1.4, correlations of energy and fat intakes between
FFQs and diet records are generally in the range 0.3 to 0.6, the low correlations of
Stuff et al. (1983) being attributed to the broad response categories used.
1.6.3 Classification
In epidemiological studies, for example looking at the association between fat
intake and disease, it may be more appropriate to develop FFQs to place
individuals into groups along the distribution of intake rather than to accurately
measure an individual's intake. As shown in Table 1.3, classification of energy
and total fat for most FFQs ranges from 36% to 75% of subjects into the "correct"
tertile with 87% to 98% of subjects classified into the same or adjacent tertile as
the comparison method.
1.7 Repeatability
The ability of the FFQ to give similar values on two or more occasions can also
be investigated. However, we may not know whether the variable being
measured, for example, fat intake, remains unchanged over time. Therefore two
dissimilar results over time may reflect a reliable method measuring a changing
variable, or an unreliable method. Two similar results may suggest that the
method is repeatable, but this does not infer that the method is accurate. Good
correlations over time (repeatability) for a dietary measure infers that the dietary
intake for that measure is consistent. Relatively few studies include repeatability
measures for total fat, but as shown in Table 1.3, the correlation is frequently
10
Assessing Dietary Intake
approximately 0.6, for FFQs repeated 1 week (Eck, 1991), 3 months (Pietinen,
1988; O'Donnell, 1991) and 1 year (Rimm, 1992) apart.
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Chapter 2. Assessing Behaviour and Intention
Using the Theory of Planned Behaviour
2.1 Introduction and Aims
The theory of planned behaviour (Ajzen, 1991) was developed from the theory of
reasoned action (Ajzen and Fishbein, 1980); it is used to predict behaviours,
including those which may not be within an individual's control.
The main aims of this Chapter are to outline the theory of planned behaviour and
to describe additional variables which may affect performance of dietary change.
2.2 The Theory of Reasoned Action
The theory of reasoned action (Ajzen and Fishbein, 1980) may be used to predict
volitional behaviours, i.e., behaviours within an individual's control. Attitudes
towards the performance of a behaviour are assessed along with the perceived
social pressure (subjective norm) to perform the behaviour. Attitudes can be
predicted by the sum of the products of an individuals beliefs about the outcome
of the behaviour and the value attached to the outcome.
Responses to questionnaires based on the model of reasoned action (Ajzen and
Fishbein, 1980), have been used, for example, to predict intentions to reduce
dietary intake of fat and sugar (Saunders and Rahilly, 1990), to consume low-fat
milk (Shepherd, 1988), to eat at fast food restaurants (Axelson et al., 1983), to
consume high fat foods (Shepherd and Stockley, 1985), to try 'healthier eating'
(Anderson and Shepherd, 1989) and to limit infants' sugar intake (Beale and
Manstead, 1991).
Most of these food-related studies found attitude to be more important than
subjective norm in predicting intention. This is in agreement with other studies
using the same model, for example to determine intention to drink alcohol
(Bender and Speckart, 1979), donate blood (Zuckerman and Reis, 1978) and to
use contraceptives (Davidson and Morrison, 1984).
12
SUBJECTIVE
NORM
BEHAVIOUR
INTENTION
BEHAVIOUR
The Theory of Planned Behaviour
Only the Anderson and Shepherd (1989) and the Saunders and Rahilly (1990)
studies examined intentions to change current behaviour. Anderson and Shepherd
(1989) found attitude to be the most important predictor of intention to try
healthier eating (within no fixed time period) among pregnant women. Saunders
and Rahilly (1990) found subjective norm to be the most important predictor of
intention to reduce fat and sugar intake within a two-week interval for non-health
majors, with attitude being the most influential predictor for health majors.
2.3 The Theory of Planned Behaviour
Ajzen and Fishbein (1980) state that variables other than attitude and subjective
norm should not significantly add to the prediction of behavioural intention.
However, an extension of the theory of reasoned action is the theory of planned
behaviour (Ajzen, 1991), which may be more appropriate for behaviours where
there is a problem of incomplete volitional control.
Within the theory of planned behaviour, behaviour intention is predicted by (i) the
attitude toward the behaviour; (ii) subjective norm - the perceived social pressure
to behave in a certain way, from people important to the individual and (iii)
perceived behaviour control - the perceived difficulty of behaving in a certain
way.
ATTITUDE
PERCEIVED
CONTROL
Fig. 2.1 Representation of the theory of planned behaviour
Perceived control has been shown to have a significant effect on intention to try
healthy eating (Ajzen and Timko, 1986), consume biscuits (Sparks et al., 1992)
and on intention to limit infants' sugar intake (Beale and Manstead, 1991).
Difficulties in attempting dietary change have been reported in dietary
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intervention studies (Cole-Hamilton et al., 1986; Gorder et al., 1986; Bradley and
Theobald, 1988) and may also affect peoples' intention to perform and maintain
dietary change.
2.4 Additional Factors Affecting Performance of Dietary Changes
The aim of the present section is to outline possible variables which may be added
to the theory of planned behaviour when assessing intention to change dietary
intake. The decision of whether to attempt dietary change and whether the change is
adhered to may be affected by: optimistic bias, the perceived ability and effort
required to perform the change and also past experience of dietary change.
2.4.1 Perceived risk and unrealistic optimism
Several nutrition intervention studies have shown that intervention participants
have higher perceived risk than non-participants. For example, Greene and
Strychar (1992) found that of 396 people who took part in a cholesterol screening
programme, the group (n=39) that elected to take part in a cholesterol education
programme showed greater concern about their cholesterol levels (which was the
most important reason given for participation) than non-participants. These
individuals were willing to change their diet to improve their cholesterol levels,
while non-participants can be seen as those who were not willing to change their
behaviour. This suggests that perceived risk may indeed affect changes in current
dietary behaviour.
Discrepancies between actual and perceived risk may be attributed to an
optimistic bias. Optimistic bias refers to a group tendency to perceive themselves
as being at less risk than other people. This phenomenon has been shown by many
researchers, including Weinstein (1980, 1982, 1984, 1987), Bauman and Siegel
(1987) and Weinstein et al. (1988). Most of these studies show that a greater
percentage of people feel that they have 'below average' risk than 'above average'
risk (while the percentages should be equal in a representative population sample
with a 'normal distribution' of 'risk', such that the mean is 'average' risk).
Several hypotheses have been put forward to explain this phenomenon of
optimistic bias, as discussed by Weinstein (1988): that optimism is an attempt to
protect oneself from the fear of being harmed (a hypothesis not supported in
studies); that optimism results from a desire to be better than others, and that it is
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the result of simple cognitive errors. On this third point, biases may result from
people playing down the risk or referring to risk-countering practices of little
value, or from people comparing themselves to an incorrect norm, for example to
a salient high-risk group. This may be the case for perceived risk of
cardiovascular disease, where prevention campaigns and the media may have
created a stereotype of a high-risk individual which may be perceived as the norm,
and therefore personal risk is perceived to be below average. We are also more
aware of our own efforts to control risks than of other peoples' efforts, and this
controllability may lead to a low personal perceived risk compared to others.
Unrealistic optimism regarding intake of high fat foods and perceived associated
risk may prevent dietary change. Sparks et al. (under review) found that people
viewed themselves as consuming less high-fat foods (meat, cheese,
margarine/butter, biscuits, buns, cakes and pastries) than other people of the same
sex and age, while risk ratings were significantly (p<0.001) correlated to these
consumption estimates.
The importance of beliefs regarding susceptibility to illness have been
demonstrated in numerous health behaviour studies (Janz and Becker, 1984).
Similarly, Contento and Murphy (1990) found that perception of personal
susceptibility to diet-related diseases was a significant factor discriminating
between people who made desirable dietary changes from those who did not. This
suggests that if people wrongly perceive themselves as being at low risk of
developing diet-related diseases, they may have not intend to make appropriate
dietary changes.
However, this hypothesised relationship between perceived risk and intention to
reduce the risk behaviour has not been found in comparative studies in other
health-related areas, such as smoking (Segerstrom et al., 1993), high-risk sexual
behaviour (Taylor et al., 1992), and in general health areas (Beck et al., 1981,
Kulik et al., 1987).
Segerstrom et al. (1993) found that cigarette smokers' perception of the tar content
of their cigarettes (equivalent to the relative risk from smoking own brand
compared to others; 'higher', 'lower', or 'about the same' tar content as other
cigarettes) was not significantly related to intention to try and quit smoking if
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there was an easy way to do so. The authors note a trend for 'lower' perceived
cigarette tar content, where there was an optimistic bias, to be associated with a
greater desire to quit, and suggest that this is an inverse relationship to that
expected if optimism were detrimental to health behaviour. However, it is
possible that the 'lower' tar group had actively attempted to reduce the tar content
of their cigarettes as a first step to quitting (not measured), which would account
for the observed trend. This may also have affected the observed optimism since
subjects may have been comparing the tar content of their previous brand to that
of their present brand, rather than to all other available brands.
Taylor et al. (1992) investigated the relationship between AIDS-specific
optimism, perceived risk and appropriate risk-reducing behaviours among a group
of HIV-seropositive men (believed to eventually develop AIDS) and HIV-
seronegative men. This AIDS-specific optimism reflected a belief of
invulnerability to developing AIDS, for example, believing that one's own
immune system would be more able to fight the AIDS virus than that of others.
HIV-seropositive men correctly viewed themselves as being at greater risk of
developing AIDS than HIV-seronegative men. However, higher AIDS-specific
optimism was evident among the HIV-seropositive men. Contrary to Weinstein's
(1980) suggestion that optimism may prevent people from taking appropriate
measures to reduce their risk, AIDS-specific optimists were more likely to
practise several health promoting behaviours than non-optimists.
As shown by Weinstein (1982, 1984, 1987) high perceived controllability for a
disease leads to an increase in optimism regarding perceived risk for that disease.
Taylor et al. (1992) also found that optimists scored high on perceived control,
being a strong predictor of perceived control for HIV-seropositive men.
2.4.2 Self-efficacy
This can be described as an individual's perception of their capability of
performing a behaviour. Davis et al. (1984), investigating participation in health
promotion activities, found that self-efficacy was highly correlated (r=0.25, p<0.)
with intention to change behaviour, while Greene and Strychar (1992) found that
participants in their cholesterol education programme had positive self-efficacy
scores relating to performing the necessary dietary changes. However, according
to Schwarzer (1994) this measure is almost identical to the perceived behaviour
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control measure used in the theory of planned behaviour, and provided the
behaviour control measure is worded appropriately, self-efficacy may be unlikely
to add to the predictive power of the model.
2.4.3 Effort required to perform the behaviour
The perceived effort required to change dietary intake may be expected to affect
intention and/or actual performance of the dietary change. A study by Bagozzi
and Yi (1990) is the only study to date that has looked at the effect of effort on
intention and behaviour. The purpose of the study was to investigate the
mediating effect of intention on the attitude-behaviour model. The same task,
reading a follow-up of a case history, was given to two groups of business
students; for one group the task involved high effort, the other low effort. Effort
was measured as the degree of difficulty in executing the task, due to availability
and inconvenience. Effort affected the relationships of both attitude and intention
with behaviour, a high effort task reducing the predictive power of attitude on
behaviour (but not on behaviour intention) but increasing the relationship between
intention and actual behaviour. Interestingly, intention and behaviour mean scores
were highest when required effort was low (although no test of statistical
significance was reported). Again, effort is an almost identical measure to
perceived behavioural control, and therefore may not add to the predictive power
of the model.
Dietary changes which require low effort may not always be the changes that are
most often attempted. People may attempt to change their diet by employing high
effort changes if they feel that these changes are most appropriate and will have
the desired effect. However, the maintenance of a change requiring high effort
may be low.
2.4.4 Past behaviour change and perceived current intake
Past attempts at dietary change may influence intention to change current intake
since
(i) unsuccessful or difficult attempts may have deterred the individual
(ii) the individual may, correctly or not, feel that they have made the desired
change, and thus feel no need to change further.
This second point was highlighted in the British Social Attitudes report (BSA,
Sheiham et al., 1990) where the majority of people who reported that they had
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changed their diet did not intend to make further dietary changes. This may be due
to a lack of perceived need to make further changes, caused by over-optimism
regarding the effect of past changes. However, Segerstrom et al. (1993) found that
the number of past attempts to quit smoking was not related to intention to try and
quit smoking if there was an easy way to do so, nor to perception of current
relative cigarette tar content.
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Chapter 3. Reducing Fat Intake:
Recommendations and Interventions
3.1 Aims
The aims of the following Chapter are to outline the main sources of fat in the U.K.
diet, recommended reductions in fat intake, barriers to dietary change, possible
reduction strategies and strategies that have proved effective in dietary
interventions.
3.2 Recommendations for Reduction of Fat Intake
Guidelines on desirable average intake of total fat were made by the National
Advisory Committee on Nutrition Education report (NACNE, 1983), the
Committee on Medical Aspects of Food Policy (COMA, 1984; 1991) and The
Health of the Nation report (Department of Health (DoH), 1992). These
guidelines are aimed at improving the health of the population, by reducing the
incidence of cardiovascular disease, certain cancers and also obesity. The causal
role of dietary fat intake in these disorders has been intensively studied (e.g.
National Research Council, 1982, 1989; Chait et al., 1993). Similar guidelines
introduced in the United States (American Heart Association, 1968) were
followed by a reduction in average fat intake and incidence of cardio-vascular
disease (US Department of Agriculture, 1985; Stephen and Wald, 1990).
While the current COMA report (1991) recommends that no more than 35% food
energy should be obtained from fat (33% of total energy, including alcohol), The
Health of the Nation report (DoH, 1992) sets a target of 50% of the population to
be obtaining less than this value by the year 2005; at present this is achieved by
only 14% of the population (Bingham, 1991). Such a reduction may be facilitated
by altering intake in the same direction as suggested to achieve the saturated fat
goal, namely: changing to semi-skimmed milk, low-fat spreads and lean meat and
reducing intake of biscuits, cakes, chips and crisps (Bingham, 1991). That is,
following current 'desirable' trends outlined by the NFS (1993), but without the
accompanying 'undesirable' changes. As outlined by Kristal et al. (1990) the four
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general approaches which can be used to reduce fat intake are to (i) substitute
low-fat foods for high-fat counterparts (for example, skimmed milk, reduced-fat
cheese); (ii) decrease the quantity of high-fat foods; (iii) replace high fat foods
with lower fat alternatives (for example, poultry instead of red meat) and (iv)
modify high fat foods (for example, cut the fat off meat, grill instead of fry).
3.3 Sources of Fat in the U.K. Diet
The main sources of fat in the U.K. diet (National Food Survey, NFS, 1993) are
fats, mainly margarine, (average intake: 27.7 grams of fat per person per day);
meat and meat products (22.0 grams); milk and milk products (9.2 grams);
cereals, mainly cakes, pastries and biscuits, (11.2 grams) and cheese (5.2 grams).
(NFS, 1991). Although the average grams of fat in the U.K. diet decreased from
106 grams per day in 1980 to 86 grams in 1992 (NFS, 1980; 1993), average intake
remains virtually unchanged at 41.6 percent energy from fat (NFS, 1993), due to a
simultaneous reduction in energy intake. Comparison of the 1992 and 1980
National Food Surveys show that over the last decade there has been a marked
increase in the consumption of reduced-fat milks (mainly semi-skimmed) and
low-fat spreads, with fresh fruit, poultry and lean meat consumption increasing
slightly. Over the same time period, consumption of whole milk, butter, margarine
and lard, beef, lamb and pork decreased, in line with current recommendations for
reducing fat intake (British Heart Foundation, 1989; Health Education Authority,
HEA, 1991). However, consumption of vegetable and salad oils, processed meat
products and convenience foods such as frozen potato products, frozen cakes and
fresh pizza increased, intakes of biscuits and cakes and total vegetables remained
virtually unchanged. Thus it appears that while some reduction in consumption of
certain high fat foods has occurred, this has been compensated for by an increase
in intake of other fat sources, resulting in no overall change in fat intake.
The BSA report (1990) indicates that while the majority of people reported
making healthy dietary changes (such as eating boiled potatoes instead of chips
(56% of those surveyed), using low-fat spread instead of butter (60%)), a minority
had actually reported making unhealthy changes (for example, 13% ate more
chips or more butter). Overall, approximately one third of respondents said that
they now ate less processed meat, biscuits, cakes and pastries, chips or roast
potatoes, eggs, beef, pork or lamb, or more fresh fruit and vegetables. From this
report it appears that women have made more healthy changes than men, with
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middle-aged (35-54 years) respondents making the most changes and over-55 year
olds making the least change.
3.4 Possible Reduction Strategies to Meet the Recommendations
When making recommendations to reduce fat intake, it may be useful to know
which of the previous techniques would be most effective in reducing fat intake.
Schneider et al. (1992) examined current intakes of American men and women
who were consuming 36% and 37% energy from fat respectively, and used
computer modelling techniques to determine which of the recommended changes
were most effective in meeting the dietary guideline (American Heart
Association, 1986) of less than 30% of energy from fat. The authors state that the
most significant effect on total fat intake could be achieved by using lean-meat
exchanges, skimmed milk and fat-modified foods, while it was not necessary to
reduce the amounts of food eaten, or to totally exclude commercially prepared and
well-liked foods such as biscuits and chips. For men, replacing high-fat meat by
lean meat on its own and in combination with other changes (use of 2% fat milk
or skimmed milk and/or fat modified products) met the targets, while for women
the use of skimmed milk plus lean meat, fat modified products, medium fat meat
or fat modified products met the required target. Similarly, Gorbach et al. (1990)
found that a 10% reduction in fat intake for women was achieved by changing to
skimmed milk products and consuming less fat, oil and meat.
In a similar study to that of Schneider et al. (1992), Wise et al. (1986) looked at
effective ways of reducing saturated fat intake among a small group of men and
women in Scotland. Again, the most effective methods were the substitution of
skimmed milk for whole milk and the use of low-fat spread instead of butter or
margarine, while using low-fat cheese, eliminating fried foods and cutting the fat
off meat were less effective. The increased popularity of semi-skimmed milk and
low-fat spreads (NFS, 1992) indicates that these are changes that are already
acceptable to many people and may be easy to make since they would not greatly
disrupt usual eating habits. Thus, nutrition education messages may be more
effective if they focused upon such selected messages, rather than outlining a
great number of possible methods which may overwhelm people.
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3.5 Interventions to Reduce Fat Intake and Type of Messages Used
Relatively few studies have investigated the changes which people in the U.K.
make when attempting to reduce their fat intake, what problems are encountered
or how such problems could be overcome.
Differences in sources of fat for low-fat and high-fat consumers may identify
possible changes which could lead to a reduction in high-fat consumers' intake.
For example, Georgiou and Arquitt (1992) found that American women
consuming a high-fat diet (>30% energy from fat) obtained on average
significantly (p<0.01) more grams of fat from higher-fat: cheese, salty snacks,
'grain mixtures', salad dressing and desserts (p<0.05) and from lower-fat milk than
women consuming a lower-fat (<30% energy from fat) diet. Bingham et al.
(1981) studied low-fat and high-fat intake groups in Cambridgeshire; analysis of
their results by Nelson (1986) showed that the high-fat group consumed more
biscuits, cakes and puddings and less high-carbohydrate foods (such as sugar,
potatoes, bread, breakfast cereals and beer) than the low-fat group. Clearly
differences exist between low and high-fat consumers in different subject
populations.
Dietary changes formulated from these identified differences between low-fat and
high-fat consumers may not lead to dietary changes that are acceptable to high-fat
consumers; it may be more useful to identify dietary changes which were adopted
and were most acceptable to high-fat consumers in intervention studies.
Cole-Hamilton et al. (1986) investigated the changes made by dieticians and adult
members of their family (n=351) when attempting to meet the proposed dietary
guidelines (NACNE, 1983). The main changes responsible for a 6% reduction
(from 36% energy from fat to 30%) in average fat intake appear to be the
substitution of skimmed milk for whole milk (128% and 121% increase for men
and women respectively, increase significantly (p<0.001) different) and low-fat
cheese for higher-fat cheese (436% and 140% increase respectively, p<0.001)
and a reduction in: meat (22% and 25% reduction) and meat products (62% and
57%), biscuits, cakes and puddings (31% and 36%) and cooking fats (37% and
39%). The participants felt that the availability of leaner red meat and reduced-fat
meat products, lower-fat snack items and an improvement in reduced-fat dairy
products would have made the changes easier.
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Buzzard et al. (1990) found that the greatest change made by a group of 17 post-
menopausal women (consuming more than 30% energy from fat) in a three month
intervention study was for butter, margarine and cooking oils (64.5% reduction).
Substantial reductions in the contribution of red and processed meats, mixed meat
dishes, cakes, biscuits and pastries, salad dressings and cheese to total fat intake
also occurred.
Gorder et al. (1986) reported that reduction or elimination of high-fat beef, pork,
snacks and desserts was more difficult than increasing intake of fish, poultry, low-
fat milk, bread and cereals for a group of over 12,000 men (mean initial fat intake:
38.2% energy from fat), from observations of the changes made during a 6 year
intervention rather than from self-reports. Kristal et al. (1992) found that the most
commonly adopted dietary habit during the 16 month intervention for women
initially consuming a high fat diet (mean: 40% energy from fat) was the
modification of high fat foods. Avoiding meat, using low-fat substitutes, avoiding
fat as a flavouring and replacing high-fat foods with lower-fat alternatives were
also common dietary modifications. The avoidance of fat as a flavouring was the
strongest predictor of percentage energy from fat and would thus have been the
most effective method of reducing fat intake if this reduction could be easily
achieved. However, from a comparison of the results of this study with a follow-
up 1 year later, the authors concluded that avoiding fat as a flavouring and
avoiding meat were more difficult than the other modifications to maintain. The
use of low-fat substitutes and the modification of meat to be lower in fat were
probably the easiest ways to reduce fat intake.
3.6 Barriers to Dietary Change
Problems encountered during dietary interventions and by people in the general
population who have attempted to change their diet may add to the potential
barriers discussed in Chapter two of this Thesis, which include attitudes,
perceived social pressure, perceived control and lack of perceived need or
intention to change. For example, Crawford and Baghurst (1990) examined
problems faced by Australian adults who had attempted to change their diet (75%
of the women and 64% of the men had attempted to change). A lack of willpower
was cited as the major problem, more so for women (51%) than men (29%),
followed for men (14%) by a lack of good advice or information and a lack of
family support for the women (10%). Other problems included a lack of
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availability of healthy foods, the longer preparation and shopping time required,
the cost and taste of the new diet.
In the BSA report (Sheiham et al., 1990), the major perceived barrier (of the five
measured) for a large group of British adults (n=1469), the majority of whom
(88%) had made healthy dietary changes within the previous two or three years,
was that healthy food was usually more expensive (49% of respondents agreed
with this statement). This was followed by the beliefs that healthy food did not
usually taste as nice and that family pressure prevented mothers from eating
healthier food (26% of respondents held these beliefs). The beliefs that food that
was good for you took too long to prepare and was difficult to find were perceived
barriers for 16% and 17% of the sample respectively. From regression analysis,
the authors found that age had the most effect on perception of barriers,
respondents aged 55 or over finding these barriers harder to overcome than
younger people.
Only 4% of respondents in the BSA report (Sheiham et al., 1990) indicated that
they would probably soon change their diets. The majority of people reported that
they had already changed their diet; 41% of those surveyed felt that they had
already changed their diets as much as they were going to, while 28% felt that
they probably would not make further changes even though they felt that they
ought to. This lack of intention and lack of perceived need to make further
changes is a fairly alarming finding, considering the small changes in average
food intake that have actually taken place (NFS, 1980; 1990) and the required
changes that are needed to meet the guidelines.
3.7 Dietary Advice and Additional Techniques Used in Dietary Interventions
Nutrition interventions usually require high commitment from participants and
often involve regular counselling sessions. The dietary advice is usually based on
nutrition education material available to the general population (for example,
HEA, 1991; National Dairy Council, 1992) although some involve adherence to
specified, often individualised, diet plans (for example, Gorder et al., 1986). Such
educational material usually specifies the following dietary changes: eat less meat
or more leaner meat; cut the fat off meat and the skin off chicken before cooking
or eating; grill or cook without added fat instead of roasting or frying; reduce the
proportion of meat to vegetables in meat dishes; use butter or margarine sparingly
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if at all or use a reduced fat spread sparingly; do not add spread to vegetables;
reduce consumption of cakes and biscuits; use skimmed or semi-skimmed instead
of whole milk; reduce intake of full-fat cheese; use reduced fat products (cheese,
crisps, sausages, yoghurt); use low fat alternatives where possible (for example,
yoghurt to replace cream, fruit for desserts and snacks) and consume more fruit,
vegetables bread and pasta to maintain energy intake (HEA, 1991).
Several studies have also used additional techniques in an attempt to increase
dietary change. White and Skinner (1988) compared the effectiveness of different
dietary advice given to two groups of adolescents. Both groups received a
behaviour change strategy; in addition one group received knowledge orientated
advice. No difference in change in dietary intake was found between the groups.
Coates et al. (1981) in an intervention study involving young children, ran
educational classes for both children and adults that covered ways of preparing
low fat healthy meals, reading nutritional labels when shopping and goal
specification. They also gave participants feedback about the 'healthiness' of their
lunch meals throughout the study and gave rewards if lunches were healthy. The
effect of these factors on eating behaviour was not investigated, although the
authors felt that, together with commitment to change, they were essential factors
for success. Kirks et al. (1982; 1986) found that when parents were involved in
nutrition education, their childrens' diets were more diverse and of a higher
quality than when parents were not involved, a finding supported by Perry et al.
(1988), who found that students involved in a home-based education programme
had undergone significantly more behaviour change and experienced a greater
reduction in fat intake than students involved in a school-based programme. This
parental component appears to be more important for younger rather than older
children (Petchers, 1987; La Porte et al., 1989). The effect of family support on
adults' diets has not been investigated in intervention studies.
Henkin et al. (1992) taught subjects to understand nutritional labels and to
calculate fat and energy intake. Similarly, Buzzard et al. (1990) helped subjects to
monitor their fat intake by using a 'Fat Gram Counter', a 43-page booklet giving
fat gram values for typical portions for more than 400 commonly consumed
foods, together with lists of low, medium and high fat foods and a low-fat snack
list. A brand name guide was also used which listed the fat content in grams of
common brand-name products and gave tips for using nutritional labels. A self-
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monitoring feedback tool was also used whereby subjects kept a 7-day food intake
record to calculate their average daily intake of grams of fat. However, the effect
of these measures on ability to reduce fat intake was not investigated.
Gorbach et al. (1990) also used a fat gram counter booklet to help subjects
measure their fat intake. A rapid self-monitoring tool was also used, which
required subjects to calculate their fat intake for three days. Subjects were also
given a fat gram goal, based on their energy intake at baseline and were taught to
read nutritional labels, modify recipes to be lower in fat, and given suggestions on
how to integrate the dietary changes into their household. Again, the effectiveness
of each of these methods was not investigated.
26
Production and validation of a quantitative FFQ
Chapter 4. Production and Validation of a
Quantitative Food Frequency Questionnaire Using
Photographs to Estimate Portion Size
4.1 Introduction and Aims
Food frequency questionnaires (FFQs) are now frequently used as rapid
approximations to 'true' dietary intake. The major advantage of the FFQ is its
representativeness and low cost; it may be more representative of usual intake
than a 1 or 3 day dietary record since it often covers intake over a much longer
period. A new FFQ is compared to a more widely accepted 'standard' such as
weighed dietary records to determine its usefulness in measuring usual dietary
intake. The number of diet record days used to assess usual intake can affect the
validity measurement of FFQs. Generally, the greater number of days used in the
comparison method, the greater the validity. However, the minimum number of
days to measure usual intake and obtain valid results should be used in order to
minimise dietary change caused by the observation method. Between 3 and 7 days
is usually acceptable for energy, 5 to 10 days for total fat and percent energy from
fat (Marr and Heady, 1986; Basiotis, 1987; Nelson et al., 1989).
A FFQ was required for use with a postal survey, in order to classify subjects
based on their fat intake, to examine their intake of fat from specific food groups
and also their use of reduced fat products. This necessitated the development of a
new FFQ, since these areas were not all covered by any existing recent U.K. FFQ
developed for the U.K.
A review of existing FFQs was undertaken as a first step in selecting appropriate
methods. A summary of FFQs used to measure fat intake is given in Table 1.4,
Chapter 1. As shown, the correlations between the FFQ and the comparison
method are comparable for all three portion size estimation methods and where
portion size is input instead of estimated. However, the use of weighed dietary
records as the comparison method for FFQs using photographs may imply greater
validity than for the other FFQs where household measures were used in the
comparison method.
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It was felt that the use of photographs to estimate portion size in the FFQ would
lead to greater accuracy than using household measures based on such results.
This assumption was also based on an Australian study investigating portion
estimation methods used in dietary records (Rutishauser, 1982), where greater
error was incurred using household measures than when photographs or food
models were used. In the U.K., the use of household measures is also problematic
since they are poorly standardised.
The aims of the present study were to produce and validate a food frequency
questionnaire to estimate percent energy from fat.
4.2 Method and Analyses
4.2.1 Development of FFQ
The FFQ developed in the present study consisted of a list of 92 food items and
mixed dishes, and was developed from a longer 180-item FFQ. The food list was
derived from 1989 to 1991 National Food Survey data (NFS, 1989; 1990; 1991)
and from studies carried out at the Institute of Food Research (IFR), Norwich
Laboratory (Farleigh et al., personal communication). Food items were selected
for their high fat or energy content, or because they were fairly low in fat but were
consumed in such large quantities that they contributed highly to fat intake in the
U.K. Food items with similar fat and energy content, and of similar portion size
were grouped together in the food list.
Portion size was estimated using standard representation black and white
photographs, taken and developed by professional photographers, of 40 average
portion sizes of foods consumed in the U.K. (Crawley, 1990). The same
photograph was used to estimate the portion size of several food items if portion
sizes were comparable; several food items were shown on a standard dinner plate
in most photographs. Vertical or horizontal views of the foods were used,
depending on which view was found to best approximate the actual portion sizes,
as determined in a pilot study.
To estimate intake of each food item, the respondent was required to look at the
appropriate photograph and state whether he or she usually ate about the same
portion size as shown (a medium portion), half as much or less (a small portion),
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or one and a half times as much or more than that shown (a large portion). For
some items, such as eggs, biscuits, alcohol and fruit, standard measures were used
to specify a medium portion.
The respondent was asked to specify the average number of times he usually ate
the food per day, week or month, answering rarely or never where appropriate.
Questions on type of spread used on bread, potatoes, vegetables and crackers, on
type of milk on breakfast cereals, in tea and coffee and milky drinks and on
whether the fat or skin was eaten on different meats, were also included. A small
section of the FFQ is shown in Fig. 4.2.1. while the complete FFQ can be found in
Appendix A.
How often do you usually
eat the following foods?
MEDIUM
PORTION
YOUR
PORTION
SIZE
HOW OFTEN?
S M L per
day
per
week
per
month
rarely/
never
Beef steak or other cut see photograph
2b
Roast or fried potatoes see photograph
2a
.
_
Carrots, green beans or
any other vegetables
see photograph
2 c & 6a
Fig. 4.2.1 Section of the short FFQ
The short (92-item) FFQ took approximately 20 minutes to complete. The portion
size assessment, frequency categories and the program used to calculate the
nutrient content of the diet were based on those used by Block et al. (1986). The
database was developed using McCance and Widdowson values (Paul and
Southgate, 1978, 4th revised edition), the long version containing data for energy,
fat in grams and fibre only. Values for fibre were included because the FFQ was
identified as suitable for use by another research group assessing dietary links to
cancer (Farleigh et al., personal communication). Medium portion size values
were developed using U.K. MAFF data (Crawley, 1990) and values from the
Royal Society of Chemistry (Davies and Dickerson, 1991). The data was entered
by an experienced data-entry person and checked by two nutritionists.
29
Production and validation of a quantitative FFQ
4.2.2 FFQ validation
Six and seven-day weighed dietary records were used as the standard for
comparison with the FFQ. Dietary records were kept for 7 days by 27 staff at the
1FR Reading laboratory, and for 6 days by 32 subjects taking part in an unrelated
study at the IFR and 21 first year food science students at the University of
Reading. The total group of 80 subjects consisted of fifty-nine females and
twenty-one males, aged between 19 and 55 years (mean=25 years). The FFQ was
answered 1 week prior to keeping dietary records by the 7-day and 6-day IFR
groups, while the 6-day students' group completed the FFQ one month after
keeping their dietary records. The 6 day continuous record contained one weekend
day. Personal instruction in the use of digital weighing scales (Soehnle "quanta"
scales, CMS Weighing Equipment Limited, London) and recording of food intake
in a dietary booklet was given by two nutritionists, subjects being encouraged to
contact the nutritionists for further advice if needed. Records were checked for
accurate completion in the presence of the subject. The data was analysed using
the package CompEat-4 (Lifeline Nutritional Services Limited, London) (6-day
records) and a similar database developed at the Norwich IFR (7-day records),
both databases being based on McCance and Widdowson (Paul and Southgate,
1978, 4th edition; Holland et al., 1991, 5th edition) values.
The long FFQ was validated against the 7-day weighed dietary records of 27
people. This FFQ data was used by the investigators to develop the short version,
following the method used by Block et al. (1986). The short FFQ (n=27) was first
validated by comparison with the original 27 weighed dietary intake records (and
was also correlated with the long FFQ) and further validated by comparison with
a total of 80 weighed dietary records (including these original 27 records). This
involved comparing group means from the weighed dietary records and the FFQ,
correlating the weighed dietary data with the FFQ data using Pearson's product
moment correlation coefficient, examining the ability of the FFQ to place
individuals into the same tertile as the weighed dietary method and examining
intra-class correlation coefficients.
Although the main aim of the short FFQ was to estimate the percentage of energy
from fat, the following values were also calculated: total energy, total fat,
saturated, polyunsaturated and monounsaturated fat, fibre, carbohydrate and
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MEAN VALUES (± s.d.)
WI (n=80)	 long FFQ WI (n=27)
2076 ±	 805 2118 ±	 755 2357 ±	 867 2154 ± 900
92.7 ± 40.4 86.5 ±	 36.0 109.0 ±	 47.1 90.2 ±	 40.1*
207 ±	 76.1 255.9 ±	 79.0*** ND ND
21.5 ±	 9.8 19.0 ±	 9.4 23.1 ±	 9.7 28.9 ±	 9.9
67.0 ±	 26.6 74.0 ±	 27.1 ND ND
40.8 ± 7.7 37.4 ±	 74*** 41.0 ±	 8.9 37.8 ±	 6.4*
E (kcal)
fat (g)
CHO (g)
fibre (g)
protein (g)
% E fat
* (p<0.05), *** (p<0.001) vs. FFQ in preceding column by paired t-test; ND = not determined
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protein (grams per day), and the percentage energy from fat, total energy and
grams of fat for 13 different food groups.
4.3 Results
As shown in Table 4.3.1, there were significant (p<0.05) differences between the
long FFQ and the 7-day weighed dietary records for mean intakes of both
percentage energy from fat and grams of fat, and between the short FFQ and the
weighed dietary records for percentage energy from fat, carbohydrate and
polyunsaturated fatty acids. Both FFQs overestimated grams of fat (not significant
for the short FFQ) and percentage energy from fat. The long FFQ also slightly
(but not significantly) overestimated energy intake, while energy intake was
closely estimated by the short FFQ.
Table 4.3.1. Comparison of mean values from the weighed intake (WI) and both
the short FFQ (n=80 subjects) and the long FFQ (n=27 subjects), mean ± s.d.
The weighed intakes were significantly (p<0.01) correlated with the long and
short FFQs for energy, fat (grams), fat as a percentage of energy intake and
several other nutrients (see Table 4.3.2). The long FFQ was also significantly
(p<0.01) correlated with the short FFQ (r= 0.53 for % energy from fat; 0.91 for
energy (kcals) and 0.52 for grams of fat). The correlation between the 27 short
FFQs (produced from the 27 long FFQ records), and the corresponding weighed
intake records was also significant (p<0.01) (r=0.73 for % energy from fat; 0.55
for energy (kcals) and 0.68 for grams of fat).
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Table 4.3.2. Pearson correlation coefficients between weighed dietary records
and (i) the short FFQ (92-item) (ii) the long (180-item) FFQ
FFQ	 E (kcal)	 Fat (g) CHO	 Fibre (g) protein	 %E fat 
(i) short	 0.58**	 0.52**	 0.65**	 0.51**	 0.42**	 0.53**
(ii) long	 0.62**	 0.59**	 ND	 0.55**	 ND	 0.53** 
** p<0.01, ND = not determined
As shown in Table 4.3.3, the short FFQ was able to place an individual into the
same or adjacent tertile as by the weighed intake record with accuracy
significantly greater than by chance alone. The short FFQ was also able to place
subjects into the same quintile (38%), within one (75%) and within two (86%)
quintiles as by the weighed intake record for percentage energy from fat, with
14% of subjects grossly misclassified. These quintile classifications were
significantly greater (x2; p<0.001) than those expected by chance.
Table 4.3.3. Ability of short FFQ (n=80) to place individuals into tertiles
compared to the weighed dietary records 
% correct	 % correct or	 % grossly	 x 2
within 1	 misclassified 
11 **
17 ***
11 **
**p<0.01, ***p<0.001; x 2 (to test whether classification is greater than by chance)
A plot of percentage energy from fat values for the short FFQ and the weighed
intake (Fig. 4.3.1) shows that the relationship between the two methods was real
and not disproportionately affected by outliers.
The intra-class correlation for percentage energy from fat between the diet records
and the FFQ was significant (ICC=0.46, p<0.001), indicating a good association
between the two methods at the individual level.
E (kcal)	 46	 89
Fat (g)	 59	 83
%E fat	 54	 89
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% energy as fat from WI
Fig. 4.3.1 Distribution of percentage energy from fat; weighed dietary records
versus a FFQ (n=80)
4.4 Discussion
The ability of the FFQ to classify subjects into the same tertile as the dietary
records for energy (46%) and grams of fat (59%) compares favourably with other
studies (Yarnell et al., 1983; Block et al., 1986; Engle et al., 1990) where average
correct tertile classification for energy is 53% (range: 36% to 66%) and 50% for
grams of fat (range: 44% to 58%). Few studies have given tertile classification for
percentage energy as fat, but Block et al. (1986) reported values of 54% (where
portion size was estimated) and 48% (with input portion size) similar to that in the
present FFQ. The classification of subjects into quintiles in the present study
compares well with other studies, although this method is infrequently reported
(Pietinen et al., 1988; 0' Donnell et al., 1991).
Several studies have reported significant overestimation (Block and Hartman,
1989; Gelissen and Roberts, 1992; Pietinen et al., 1988a; Sorenson et al., 1985) or
underestimation (Block et al., 1986; 0' Donnell et al., 1991; Yarnell et al., 1983)
of mean nutrient intake using FFQs, compared to a reference method. This may be
partly accounted for by the completeness of the FFQ food list; if too many sources
of a given nutrient are included in the food list, overestimation may occur and
vice versa (Block and Hartman, 1989). Overestimation by a FFQ may also be
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partly accounted for by underestimation of usual intake by the comparison
method, especially if weighed food records are used since these often lead to a
disruption of usual dietary patterns (Livingstone et al., 1990). Gelissen and
Roberts (1992) reported significant overestimation (p<0.001) of grams of fat,
carbohydrate, and energy, and also protein (p<0.005) by a 186-item FFQ
compared to a 7-day weighed food record, while the 53 item FFQ used by Yarnell
et al. (1983) significantly underestimated (p<0.001) most nutrients, including
those listed above. The FFQ in the present study was developed primarily to
measure percentage energy from fat, and hence the food list consisted mainly of
items high in fat and/or energy. Thus the significant overestimation of grams of
fat by the long FFQ but not by the short may have been partly due to the inclusion
of a greater number of high fat items in the long FFQ than in the short FFQ.
The correlations of the dietary intake records with the long FFQ and with the
short FFQ are similar and both FFQs were able to classify individuals into the
same tertile as the weighed dietary records with comparable accuracy. However,
comparison of the average time taken for respondents to complete the short
version compared to the long version (20 minutes and 45 minutes respectively)
suggests that the short FFQ may be more useful than the long version to classify
individuals based on their fat intake in large-scale epidemiological studies and in
postal surveys, where subject motivation and involvement may be low.
Several explanations are possible for the finding that the correlations of the
weighed intake records (n=27) with the short FFQ were greater than with the long
FFQ: (i) cutting down the food list may have removed items which respondents
had found difficult to estimate; (ii) regrouping of some food items may have led
to database changes which increased accuracy and (iii) the long food list was over
complete for foods with a high fat content and led to overestimation of usual
intake (this was true for group mean grams of fat intake), so that reducing the food
list by cutting out a number of any of the high-fat items (not necessarily those
which may have been difficult to estimate) would have led to the observed higher
correlation.
The correlation of the long FFQ with the short FFQ for percentage energy from
fat (1=0.73) was slightly lower than the correlation (r=0.87) obtained by Block et
al. (1989) using the same method of food list reduction for a 43-item FFQ.
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Block et al. (1989) showed that the use of input portion size reduced the grams of
fat correlation of a 100 item quantitative FFQ with the comparison method by a
similar degree as reducing the food list to only 13 items while maintaining portion
size. Pietinen et al. (1988) found that a 44-item qualitative FFQ gave only slightly
lower correlation values with weighed dietary records for energy and fat
compared to the 276 item quantitative FFQ from which it was developed. This
study is often referred to when suggesting that portion size assessment is
unnecessary. However, the above findings by Block et al. (1989) suggest that
even higher correlations might have been achieved if portion size was retained in
the short version.
Similarly, although the correlation and classification values for the Block et al.
(1989) 100-item quantitative and 100-item qualitative FFQ are often generally
regarded as being very similar (Howarth, 1990), in the specific cases of energy
and grams of fat, these differences may be substantial (r=0.82 for energy and 0.73
for grams of fat, with portion size estimation; 0.61 and 0.54 respectively without
portion size assessment; classification: 10% less correct classification of energy
and fat into the same or adjacent quartile by the qualitative than by the
quantitative FFQ).
The general consensus is that FFQs should not be used to assess nutrient intake of
individuals. However, few studies have measured the usefulness of FFQs at the
individual level. Gelissen and Roberts (1992) obtained an intra-class correlation
similar to that obtained in the present study (ICC=0.54, p<0.005) although both
they and Stuff et al. (1983) found poor associations for energy and grams of fat,
both studies comparing a FFQ with 7-day weighed dietary records. Thus, FFQs
may be useful for estimating an individual's percentage energy from fat although a
higher correlation than that obtained in the present study may enable a FFQ to be
used for this purpose with greater confidence.
Although it is difficult to compare different FFQs due to different food list sizes
and sources, frequency estimation, portion estimation techniques and sample
characteristics, from a review of the literature it is felt that portion size estimation
may be of use in FFQs if a suitable estimation method is used (together with an
appropriate length food list), and that the use of photographs may provide such a
method. The present FFQ has been successfully used to classify individuals into
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Chapter 5. Investigating Perceptions of Dietary
Changes Aimed at Reducing Fat Intake, Using the
Theory of Planned Behaviour
5.1 Introduction
U.K. consumers, like those in most Western nations, have been advised to reduce
their dietary fat intake in order to reduce their risk of degenerative diseases, such
as coronary heart disease and cancer (NACNE, 1983; COMA, 1984, 1991; DoH,
1992). However, there has been no change in average fat intake (as a percentage
of energy) in Britain over the past decade (Buss, 1991), even though information
on the need to reduce fat intake and on how to achieve such a reduction by means
of specific dietary changes has been widely available.
Although the average amount of fat from food consumed at home in the U.K.
decreased from 106 grams per day in 1980 to 86 grams per day in 1992
(Household Food Consumption and Expenditure data 1980, 1992), average
percent energy from fat remained unchanged at 42%, due to a simultaneous
reduction in energy intake. The polyunsaturated to saturated fat ratio has increased
in line with current recommendations, while the 1992 Household Food
Consumption and Expenditure Survey (MAFF, 1992) showed that people now eat
more fruit, vegetables, wholemeal bread and low-fat spreads and less butter,
margarine, cream, whole milk and cheese compared to 1988/1989.
These population changes reflect self-reported changes. For example, the 1988
(Sheiham et al., 1988) and 1990 (Sheiham et al., 1990) B.S.A. reports found that
respondents reported recent increases in consumption of fruit and vegetables (27%
of respondents reporting an increase in consumption, 6% reporting a decrease),
wholemeal bread (55% increased) and low-fat spreads (60% increased) and
reductions in the amount of meat (28% decreased, 7% increased), whole milk
(43% decreased) and pastries and cakes (34% decreased, 6% increased)
consumed. To meet the recommended U.K. average of 35 percent of energy from
fat (COMA, 1991) further population dietary changes are needed. However, the
majority of respondents in the B.S.A. (Sheiham et al., 1990) survey did not intend
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to make further dietary changes, with only 28% of those surveyed feeling that
they should.
Other studies have found inconsistencies between consumers' perceived need to
make dietary changes and recommendations for population change. Worsley and
Crawford (1986), examined awareness of and compliance with the Australian
dietary guidelines and found that approximately half their sample of men and
women felt that they consumed the right amount of fat, and about one third
indicated that they consumed too much fat. The belief held by most people that
there was no need to change their intake of target foods was seen by the authors as
a major barrier to change. Approximately half their sample felt that they did not
need to eat more fresh fruit and whole grain bread and less red meat, sugar and
sweet foods; approximately two thirds of the sample believed that they did not
need to eat more fresh vegetables, although these are changes recommended by
the Australian dietary guidelines.
The theory of reasoned action (Ajzen and Fishbein, 1980) may be used to predict
volitional behaviours, i.e., behaviours within an individual's control. Attitudes
towards the performance of a behaviour are assessed along with the perceived
social pressure (subjective norm) to perform the behaviour. These are used to
predict behavioural intention, which in turn is used to predict the individual's
behaviour. Within the model, attitudes are predicted by the sum of the products of
an individual's beliefs about the outcome of the behaviour and the value attached
to the outcome.
The model has been used in food-related studies: for example, to predict
intentions to reduce dietary intake of fat and sugar (Saunders and Rahilly, 1990),
to consume low-fat milk (Shepherd, 1988), to eat at fast food restaurants (Axelson
et al., 1983), to consume high fat foods (Shepherd and Stockley, 1985), to try
'healthier eating' (Anderson and Shepherd, 1989) and to breast or bottle feed
infants (Manstead et al., 1983). Most of these studies have found attitude to be
more important than subjective norm in predicting intention. This is in accordance
with findings from studies in other behavioural domains assessing, for example,
intentions to drink alcohol (Bentler and Speckart, 1979), donate blood
(Zuckerman and Reis, 1978) and to use contraceptives (Davidson and Morrison,
1984). Only the Anderson and Shepherd (1989) and the Saunders and Rahilly
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(1990) studies examined intentions to change current behaviour. Anderson and
Shepherd (1989) found attitude to be the most important predictor of intention to
try healthier eating among pregnant women. Saunders and Rahilly (1990) found
subjective norm to be the most important predictor of intention to reduce fat and
sugar intake for non-health students, with attitude being the most influential
predictor for health students. These results suggest that subjective norm may have
a more important role in predicting intention to make behavioural changes than in
predicting intention to perform a current behaviour.
Ajzen and Fishbein (1980) state that when appropriately measured, attitudes and
subjective norms are sufficient to predict intentions. However, the theory of
reasoned action has been extended to form the theory of planned behaviour
(Ajzen, 1991), which is applicable to behaviours characterised by incomplete
volitional control. Within the theory of planned behaviour, behaviour intention is
predicted by (i) the attitude toward the behaviour; (ii) subjective norm and (iii)
perceived behaviour control - the perceived difficulty of behaving in a certain
way. Behaviour intention in turn predicts actual behaviour.
In studies investigating dietary choice, perceived control has been shown to have
a significant effect on intention, for example, to consume biscuits (Sparks et al.
1992) and to limit infant's sugar intake (Beale and Manstead, 1991). It was felt
that consumers might perceive dietary changes as being difficult since this is often
found to be the case in intervention studies (Cole-Hamilton eta!., 1986; Gorder et
al., 1986; Bradley and Theobald, 1988) and hence measures of perceived
behaviour control were included in the present study.
The theory of planned behaviour implies that in order to increase peoples'
intentions to perform specified dietary changes, one might promote mote
favourable attitudes towards the changes, increase the feeling of social pressure to
change and reduce the difficulty of making dietary changes. However, id we knew
which of the variables - attitude, subjective norm or perceived control - had the
greatest effect upon intentions to make the dietary changes, then intervention
efforts could be focused predominantly on that variable.
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5.2 Aims
The aims of the present study were to examine whether a sample of U.K.
consumers (n=390) intended to reduce their fat intake through specific dietary
changes, to assess what factors affected their intentions and to identify which
factors were the most important determinants of intention for groups of people at
different levels of perceived and actual fat intake.
5.3 Method
A two-part questionnaire was used; the first part (a Barriers Questionnaire)
examined consumer perceptions of barriers to nine dietary changes aimed at
reducing fat intake, while the second part (a Food Frequency Questionnaire)
measured dietary intake.
5.3.1 Barriers questionnaire
This questionnaire was based on Ajzen's theory of planned behaviour (Ajzen,
1985; 1991). The nine dietary changes reflected current advice on reducing fat
intake (British Heart Foundation, 1989; National Dairy Council, 1990; HEA,
1991) and were similar to changes included in other studies (Worsley and
Crawford, 1986; Cole-Hamilton et al., 1986; Bradley and Theobald, 1988). These
were:
(i) reducing intake of cakes and biscuits
(ii) reducing intake of butter and margarine
(iii) reducing intake of fried foods
(iv) reducing intake of red meat
(v) reducing intake of meat products and meat dishes
(vi) increasing intake of bread, potatoes and pasta
(vii) increasing intake of fruit and vegetables
(viii) changing from whole milk to skimmed or semi-skimmed milk
(ix) changing to reduced-fat products
For each of the nine dietary changes the questionnaire contained one attitude, one
subjective norm, one perceived control and one intention question. Examples of
these questions are given below. All responses were measured on seven-point
scales.
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Attitude: "Please indicate below whether your attitude to the following change
is unfavourable or favourable."
extremely	 neither	 extremely
unfavourable	 favourable
Reducing the proportion of cakes and biscuits in your diet:
Subjective norm: "People who are important to me think that I should"
disagree	 agree
strongly	 strongly
Reduce the proportion of cakes and biscuits in my diet
Perceived control: "How difficult do you feel it would be to make the
following change in your diet?"
extremely	 manage just	 extremely
difficult	 the same
	
easy
Reducing the proportion of cakes and biscuits in your diet:
Likelihood: "How likely is it that you will make the following change within
the next year?"
	
extremely
	
extremely
	
unlikely	 likely
Reduce the proportion of cakes and biscuits in your diet
Attitude was also measured indirectly as the sum of thirteen belief-evaluation
products. Salient beliefs were derived from the literature and from a pilot study
involving short personal interviews with 60 people, who were asked to indicate
some advantages and disadvantages of making each of the dietary changes. The
belief questions covered perceived health benefits, nutritional and sensory
qualities, cost, ease of preparation, cooking, shopping and family support. The
corresponding evaluation questions measured the importance of these beliefs to
the consumers, responses being measured from 'not at all important' to 'extremely
important'. These questions and results are discussed in greater detail in Chapter
6.
The influence of important others (spouse or partner, children, parents, own
doctor and the media) on peoples' food choice was measured on a 7-point scale
from 'not at all' to 'a great deal' by response to the question: "How much do the
following influence your food choice?".
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Self-classification of current fat intake was measured on a 7-point scale from 'very
low' to 'very high' by responses to the question: "Do you believe that the fat
content of your present diet is..." Subjects scoring 4 were classified as perceiving
their fat intake as neither high nor low, less than or equal to 3 as low and greater
than or equal to 5 as high.
Past efforts to reduce fat intake were also measured by asking whether people had
ever tried to reduce their fat intake, and if so, what methods they had used.
Examples of all questions are given in Appendix B.
5.3.2 Food frequency questionnaire
The second part of the questionnaire measured dietary fat intake. This was
achieved using the food frequency questionnaire (FFQ) described in Chapter 4.
5.3.3 Subjects
Questionnaires were mailed along with a covering letter and pre-paid return
envelope to a sample of 2,000 U.K. adults who were randomly selected from the
electoral register. The sample had received a letter one week previously,
informing them that they were being sent a questionnaire and requesting their help
in the survey. Five hundred individuals were informed that a small donation to a
named charity would be given for each completed questionnaire returned, to
investigate whether this would result in a higher response rate. Reminder
postcards were sent out two weeks after mailing of the questionnaire. A total of
six hundred and sixty five questionnaires were returned (33.3% response rate),
three hundred and ninety of which were fully completed (19.5% response rate)
and are reported in the present analyses.
5.4 Results
5.4.1 Demographic characteristics
The demographic characteristics of our sample are shown in Table 5.4.1. The
sample consisted of more males (59%) than females (41%). The sample also
contained a greater proportion of people from the higher social classes (A, B and
C) than present in the U.K. population (OPCS, 1990).
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Table 5.4.1. Profile of subjects fully completing the questionnaire (n=390)
Number of
subjects % of subjects
%	 in	 U.K.
population 1
Sex
Male 230 59 48
Female 160 41 52
Age
18 - 41 146 37.4 36
42 - 65 177 45.4 29
>65 53 13.6 35
Social class
A 33 8.5 3
B 83 21.3 14
Cl 50 12.8 23
C2 46 11.8 32
DIE 24 6.1 29
Region
North 104 26.7 37
Central, London, SE & SW 217 55.7 49
Wales 28 7.2 5
Scotland 38 9.7 9
Northern Ireland 6 1.5 not
measured
1 OPCS figures, 1990
5.4.2 Total sample
Table 5.4.2 shows that the mean attitude scores were positive for all nine dietary
changes. While mean subjective norm scores indicated perceived social pressure
to make most of the changes, perceived control scores indicated no perceived
difficulty in making the changes. Intention mean scores indicated that 65% of the
sample intended to increase their intake of fruit and vegetables, 24% did not
intend to increase their intake, while 11% were undecided. Similarly, 50% of the
sample did not intend to reduce their intake of red meat, 35% intended to reduce
their intake, while 15% were undecided. Approximately equal numbers of
subjects intended as did not intend to make the other dietary changes.
The relative importance of attitude, subjective norm and perceived control in
determining intention was investigated using Pearson product-moment
correlations and stepwise multiple regressions for each of the nine dietary changes
and for overall intention to reduce fat intake. With only one exception, attitude,
subjective norm and perceived control all correlated significantly with intention
(see Table 5.4.3). For seven of the nine changes, intention was more highly
correlated with subjective norm than with attitude or perceived control.
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Table 5.4.2. Mean scores from analyses of variance for the total sample (n=390).
DIETARY CHANGES
Attitude Subjective
norm
Perceived
control
Intention
Reducing cakes & biscuits 0.97 4.58 4.37 3.80a
Increasing bread & potatoes 0.89 4.21 4.76 3.76a
Changing to reduced fat milks 1.12 4.61 4.92 3.92a
Reducing fried foods 1.36 4.85 4.77 4.41a
Reducing butter & margarine 0.91 4.69 4.54 4•00a
Changing to reduced fat products 1.02 4.73 4.61 4.10a
Reducing red meat 0.20a 4.09a 3.97a 3.45
Increasing fruit & vegetables 1.85 5.23 5.35 4.76
Reducing meat products 0.83 4.48 4.51 3.96a
a score not significantly different from "neutral". All other values sig. < or > neutral (p<0.05)
The possible ranges for the means are attitude -3 to +3, intention, perceived control and subjective
norm, 1 to 7.
Regression of intention on attitude, subjective norm and perceived control (see
Table 5.4.3), showed the beta coefficient for subjective norm to be the highest for
six of the dietary changes, while the effect of perceived control was not significant
in each case. Thus, subjective norm appears to be the strongest predictor of
peoples' intention to make most of these dietary changes.
5.4.3 Reducing total fat intake
The mean of the intention scores for the nine dietary changes was used as an
indication of overall intention to make changes that could result in a reduction in
fat intake. Attitude, subjective norm and perceived control scores for reducing fat
intake were calculated from mean scores for the nine dietary changes. Cronbach's
alpha coefficient was used to investigate internal consistency for these multi-item
components. The reliabilities were found to be high (alpha greater than 0.95).
Attitude, subjective norm and perceived control were significantly correlated with
intention to make most of the dietary changes and with intention to reduce fat
intake (sum of the nine changes), as shown in Table 5.4.3.
Slightly more respondents intended to reduce their fat intake (45%) than did not
intend to do so (38%). From comparison of beta coefficients from stepwise
regression, subjective norm was the best predictor of intention to reduce fat
intake.
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Table 5.4.3. Correlation and regression coefficients between components of the
theory of planned behaviour and intention to make dietary changes and reduce fat
intake (n=390)
Variable r**
Regression
g *** R2
Reducing cakes & biscuits 0.27
Attitude 0.3 0.2
Subjective norm 0.5 0.4
Perceived control ns ns
Increasing bread & potatoes 0.31
Attitude 0.5 0.3
Subjective norm 0.5 0.4
Perceived control 0.2 ns
Changing to reduced fat milks 0.40
Attitude 0.6 0.4
Subjective norm 0.5 0.3
Perceived control 0.4 ns
Reducing fried foods 0.31
Attitude 0.4 0.3
Subjective norm 0.5 0.4
Perceived control 0.3 ns
Reducing butter & margarine 0.32
Attitude 0.4 0.3
Subjective norm 0.5 0.4
Perceived control 0.3 ns
Changing to reduced fat products 0.31
Attitude 0.5 0.3
Subjective norm 0.5 0.3
Perceived control 0.3 ns
Reducing red meat 0.29
Attitude 0.4 0.3
Subjective norm 0.4 0.3
Perceived control 0.3 ns
Increasing fruit & vegetables 0.23
Attitude 0.3 0.2
Subjective norm 0.4 0.4
Perceived control 0.2 ns
Reducing meat products 0.29
Attitude 0.4 0.3
Subjective norm 0.5 0.4
Perceived control 0.2 ns
Reducing fat intake
Attitude 0.4 0.3 0.61
Subjective norm 0.6 0.5
Perceived control 0.3 ns
** all p<0.01 unless stated otherwise; *** all p<0.001 unless stated otherwise; ns not significant
Spouses or partners were reported as having the most influence on the
respondents' food choice (affecting 57% of the sample a great deal) compared to
doctors (35%), children (28%), the media (28%), friends (22%) and parents
(14%).
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Attitude and subjective norm were significantly correlated with intention to make
all the dietary changes for the three fat intake and perceived fat intake groups (see
Table 5.4.4 and Table 5.4.5). For the LF and PLF groups, the beta coefficients
indicate that subjective norm was the best predictor of intention (for all dietary
changes and six dietary changes respectively), while attitude was the best
predictor of intention to make most of the dietary changes for the HF and PHF
groups (for seven dietary changes and all dietary changes respectively). Perceived
control was a significant predictor of intention to reduce intake of fried foods and
red meat, and to change to reduced-fat products for the PHF group (Table 5.4.5).
When asked about past efforts to reduce fat intake, slightly more people in the HT
group said that they had tried to reduce their fat intake in the past and felt that
they had failed (18% HF, 12% LF), while more people in the LF group said that
they had tried and viewed themselves as successful (57% HF, 64% LF), although
these differences were not statistically significant (p>0.05).
A 3 (perceived fat intake) x 3 (actual fat intake) ANOVA for the sum of the nine
dietary changes, with attitude to reducing fat intake as the dependent variable,
revealed a significant main effect for perceived fat intake (F(2, 372)=12.18,
p<0.001) and a significant interaction effect between perceived and actual fat
intake (F(4, 372)=6.03, p<0.001). With perceived control as the dependent
variable, a significant main effect was found for perceived fat intake (F(2,
366)=9.42, p<0.001) and a significant interaction effect between perceived and
actual fat intake (F(4, 366)=5.41, p<0.001). With subjective norm and intention as
the dependent variables, there was a significant interaction effect between
perceived and actual fat intake (F(4, 360)=2.86, p<0.05, and F(4, 365)=3.11,
p<0.05 respectively).
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Table 5.4.4. Correlations and regression of intention on attitude, subjective norm
and perceived control for 9 dietary changes for the three actual fat intake groups
VARIABLE
LOW FAT
GROUP
(n=130)
r**	 B***
MEDIUM FAT
GROUP
(n=132)
r**	 B***
HIGH FAT
GROUP
(n=128)
r**	 B***
Reducing cakes & biscuits
Attitude 0.3 0.2 0.2 0.3* 0.4 0.3
Subjective norm 0.6 0.5 0.5 0.6 0.4 0.3
Perceived control ns ns ns ns ns ns
Increasing bread & potatoes
Attitude 0.5 ns 0.2 0.3* 0.5 0.4
Subjective norm 0.6 0.6 0.3 0.4 0.5 0.3
Perceived control 0.2 ns ns ns 0.2* ns
Changing to reduced fat milks
Attitude 0.5 0.4 0.4 0.6 0.5 0.4
Subjective norm 0.6 0.4 0.4 0.5 0.4 0.2
Perceived control 0.4 ns ns ns 0.4 ns
Reducing fried foods
Attitude 0.3 ns 0.3 0.3** 0.4 0.3
Subjective norm 0.6 0.6 0.3 0.4 0.3 0.3
Perceived control ns ns ns ns ns ns
Reducing butter & margarine
Attitude 0.3 ns 0.4 0.4 0.4 0.3
Subjective norm 0.5 0.5 0.4 0.5 0.4 0.3
Perceived control 0.3 0.2 ns ns 0.3 ns
Changing to red fat products
Attitude 0.4 0.3 0.5 0.6 0.4 0.3
Subjective norm 0.5 0.4 0.3 0.4 0.4 0.2
Perceived control 0.3 ns ns ns 0.2 ns
Reducing red meat
Attitude 0.4 0.2 0.4 0.5 0.5 0.5
Subjective norm 0.6 0.5 0.4 0.4 0.2* ns
Perceived control 0.3 ns ns ns ns ns
Increasing fruit & vegetables
Attitude 0.3 ns 0.5 0.6 0.2 ns
Subjective norm 0.7 0.7 ns ns 0.4 0.4
Perceived control ns ns ns ns ns ns
Reducing meat products
Attitude 0.2 ns 0.3 0.4 0.5 0.4
Subjective norm 0.7 0.7 0.3 0.4 0.3 0.2
Perceived control 0.2 * ns ns ns ns ns
* p<0.05; ** p<0.01; *** p<0.001; ns not significant
48
Perceptions of dietary changes
Table 5.4.5. Correlations and regressions for three perceived fat intake groups for
9 dietary changes. Attitude, subjective norm and perceived control are regressed
on intention
PERCEIVED
LOW FAT
PERCEIVED
MEDIUM FAT
PERCEIVED
HIGH FAT
VARIABLE r ** g*** r** B*** r** B***
Reducing cakes & biscuits
Attitude 0.4 0.5 0.3 ns 0.4 0.4
Subjective norm 0.6 0.2 0.5 0.5 0.3 0.3
Perceived control ns ns ns ns 0.2 ns
Increasing bread & potatoes
Attitude 0.5 0.2 0.3 ns 0.5 0.5
Subjective norm 0.5 0.5 0.6 0.6 0.3 ns
Perceived control 0.3 ns 0.2* ns 0.3 ns
Changing to reduced fat milks
Attitude 0.6 0.4 0.6 0.4 0.6 0.5
Subjective norm 0.5 0.3 0.5 0.3 0.5 0.3
Perceived control 0.4 ns 0.4 ns 0.5 ns
Reducing fried foods
Attitude 0.4 0.2 0.4 0.3 0.5 0.4
Subjective norm 0.5 0.5 0.5 0.4 0.4 0.2
Perceived control 0.3 ns ns ns 0.5 0.2
Reducing butter &margarine
Attitude 0.4 0.2 0.5 0.4 0.5 0.4
Subjective norm 0.5 0.4 0.6 0.5 0.5 0.3
Perceived control 0.3 ns 0.4 ns 0.4 ns
Changing to red fat products
Attitude 0.5 0.4 0.5 0.4 0.5 0.4
Subjective norm 0.5 0.3 0.4 0.3 0.3 ns
Perceived control 0.3 ns 0.4 ns 0.4 0.2
Reducing red meat
Attitude 0.4 0.3 0.3 ns 0.6 0.5
Subjective norm 0.4 0.4 0.5 0.5 0.3 ns
Perceived control 0.3 ns ns ns 0.5 0.2
Increasing fruit & vegetables
Attitude 0.3 0.3 0.2ns ns 0.4 0.4
Subjective norm 0.4 0.5 0.3 0.3 0.3 0.3
Perceived control 0.2 ns 0.2* ns ns ns
Reducing meat products
Attitude 0.4 0.2 0.4 0.3 0.4 0.4
Subjective norm 0.5 0.5 0.5 0.4 0.4 0.3
Perceived control 0.2 ns 0.3 ns 0.2 ns
* p<0.05; ** p<0.01; *** p<0.001; ns not significant (p>0.05)
With the exception of intention, the most positive mean scores were for the PLF
group where actual fat intake was low or medium, and the PN group where actual
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fat intake was high (see Table 5.4.6). The interaction effect for intention was more
complex; here the most positive mean score was for the PLF group and PHF
group when actual fat intake was low, PLF group when actual fat intake was
medium, and PN and PHF groups when actual fat intake was high.
Table 5.4.6. Mean scores (±s.e.m.) for attitude, subjective norm, perceived
control and intention by actual fat intake and perceived fat intake
Perceived low fat
group
Perceived neither
fat group
Perceived high fat
group
Attitude
LF 5.7±0.2 4.5±0.2 4.6±0.2
MF 5.6-312 4.8±0.2 4.3±0.2a
HF 4.9±0.2 5.2±0.2 5.0±0.2
Subjective norm
LF 4.9±0.2 4.3±0.3a 4.6±0.2
MF 4.9±0.2 4.2±0.3a 4.4±0.2a
HF 4.5±0.3a 4.5±0.2 4.4+0.2a
Perceived control
LF 5.3±0.1 4.4±0.2 4.3±0.2a
MF 4.9±0.1 4.6±0.2 4.3±0.2a
HF 4.4±0.1 4.9±0.2 4.6±0.2
Intention
LF 4.1+2.4a 3.3±0.3 4.4+0.2a
MF
HF
4.1+2.4a
3.8+2.4a
3.8±0.3a
4.5±0.3a
3.6±0.2a
4.4±0.2a
LF- Low fat group; MF- Medium fat group; HF- High fat group (from FFQ); a not significantly
different from mid-point of scale
5.5 Discussion
The present results indicate that an individual's intention to make most of those
changes aimed at reducing fat intake is best predicted by their perception of what
important others think they should do. This subjective norm effect is significantly
greater than the person's own attitude towards the change, or how difficult the
individual believes the change would be. Subjective norm also appears to be most
important in determining intention to reduce fat intake overall. Attitude was found
to be more important than subjective norm for determining intention to change to
reduced fat milks. This finding is in agreement with other studies investigating
milk usage, for example by Tuorila (1987), Rutter and Bunce (1989) and Raats
(1992).
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For people presently consuming a low fat diet and for those who perceive their fat
intake as low, perceived social pressure appears to be more important than the
person's own attitude in determining intention to make most of the changes, while
the reverse is true for those currently consuming a high fat diet and for those who
perceive their fat intake as high.
These results conflict with findings from other food choice studies where attitude
was found to be a better predictor than subjective norm, for example, for intention
to eat at a fast food restaurant (Axelson et al., 1983), intake of high fat foods
(Shepherd and Stockley, 1985, 1987), healthy eating (Ajzen and Timko, 1986),
healthy eating during pregnancy (Anderson and Shepherd, 1989) and for intake of
biscuits and wholemeal bread (Sparks et al., 1992). However, most of these
studies investigated peoples' intentions to eat a food (in a given time period), not
their intention to change their intake of a food. Individual attitudes may be most
important in deciding current intake, but the influence of important others may
play a greater role where changes in usual intake are involved (Andrews and
Kandel, 1979). There is evidence from the present study that the involvement of
spouses, partners, family and friends in interventions aimed at reducing fat intake
would be potentially beneficial.
Our sample was generally representative of the U.K. population, while Saunders
and Rahilly (1990) and Anderson and Shepherd (1989) used groups of students
and pregnant women respectively, who generally intended to make the dietary
changes investigated and who may be expected to have exceptionally favourable
attitudes and intentions with regard to dietary change. This may be an important
factor in explaining the difference in results compared to our study. Another
potential factor is measurement differences: attitude was not measured directly in
the Saunders and Rahilly (1990) study, but only indirectly, as the sum of eighteen
belief-outcome evaluation products. Subjective norm was also measured
indirectly, by seven questions. The attitude and subjective norm measures
presented in the current study were made directly.
The least positive attitude score was for reducing red meat consumption. Sheiham
et al. (1990) found that most people believed that red meat was good for you and
an essential part of a proper meal; this may partly explain the unfavourable
attitude to this change. Reducing intake of red meat was also considered to be the
51
Perceptions of dietary changes
least easy change to make. This is in agreement with findings from intervention
studies. For example, Gorder et al. (1986) found that subjects placed on a low fat
diet encountered difficulties in reducing their intake of beef and pork. These
subjects also felt that increasing fruit and vegetables was an easy change to make;
in the present study increasing consumption of fruit and vegetables was seen as
the easiest, most favourable change, associated with the greatest social pressure
and the only change that most people intended to make.
The relationship between perceived and actual fat intake suggests that many
people may be unable to accurately estimate their fat intake. Since people may
choose to reduce their fat intake if they believe it to be too high, a useful first step
in attempting to reduce the average fat intake in the U.K. would perhaps be to
educate consumers about the actual fat content of foods and of their total diet.
Many consumers currently on a high fat diet may not feel that they need to reduce
their fat intake because they do not perceive their fat intake to be high. Only a
third of those people who were actually on a high fat diet thought that their diet
was high in fat. Thus most people on a high fat intake may not have felt it
necessary to change; perhaps not surprisingly, their own attitude was more
important than perceived social pressure in determining their intentions. Worsley
and Crawford (1986) felt that a major barrier to dietary change was the belief held
by most people in their study that there was no need to make dietary changes.
Since subjective norm appears to be more important than attitude or perceived
control in predicting intention to make dietary changes for the total sample, we
suggest that consumers may be most likely to respond to interventions which
focus on social influences. Nevertheless, it may be most efficient for intervention
strategies to focus on those people who actually need to reduce their fat intake,
i.e., people currently on a high fat diet. Since attitude has the greatest effect on
intention for these individuals, interventions to encourage dietary change should
perhaps aim at attempting to make consumers' attitudes towards the dietary
changes more favourable. Ajzen and Fishbein (1980) suggest that this could be
best achieved by changing their beliefs about the outcomes of the dietary changes.
Dietary change could also be brought about by changing the normative beliefs
which affect subjective norm.
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Chapter 6. Beliefs about Dietary Changes Aimed at
Reducing Fat Intake
6.1 Introduction and Aims
Although the average intake of grams of fat in the U.K. diet decreased between
1980 and 1992 (NFS, 1980; 1993), average fat intake remains virtually unchanged
at 41.6 percent energy from fat (NFS, 1993), due to a simultaneous reduction in
energy intake. As discussed in Section 3.6, few people in the U.K. feel that they
need to reduce their fat intake further, while greater change is needed to achieve
the recommended average fat intake of 35 percent energy from fat (COMA,
1991). Potential barriers which may partly prevent a reduction in fat intake are
described in Section 3.6.
The study described in Chapter 5 (see also Lloyd et al. 1993) showed that
likelihood mean scores were generally low for the majority of dietary changes
investigated. Mean scores for perceived control, attitude and subjective norm were
greater than the mid-point of the scoring scale, indicating that the changes were
not perceived as difficult, that attitudes were positive and that there was perceived
social pressure to perform the dietary changes . However, the high mis-perception
of fat intake evident in this study may partially explain the low likelihood scores.
Attitude towards performing the dietary changes was identified as a major
correlate of likelihood for the total sample. Thus, interventions which focus
predominantly on increasing positive attitudes towards dietary change may lead to
an increase in likelihood of dietary change. Since attitude is determined largely
from salient beliefs and evaluations concerning the outcome of these beliefs
(Ajzen and Fishbein, 1980), such a change in attitude may result from focusing on
the beliefs which are most strongly correlated with attitude.
Although Shepherd (1988) found that nutritional beliefs were more closely related
to people's attitude towards consumption of low-fat milk than were sensory,
functional and price items, several studies (Shepherd and Farleigh, 1986; Tuorila,
1987) have reported sensory properties as the most important correlates of
attitude.
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Fishbein and Ajzen (1975) recommended that nutrition programmes should focus
on beliefs that discriminate among individuals with different behavioural
intentions. Thus if our aim is to reduce the fat intake of the U.K. population, we
should look at different beliefs held by those who intend, and those who do not
intend, to make specific dietary changes to reduce their fat intake. Axelson et al.
(1983) found that several salient beliefs discriminated between consumers who
intended and those who did not intend to eat at a fast food restaurant. Intenders
scored significantly more positively than non-intenders for perceived taste of food
at a fast-food restaurant. Shepherd and Farleigh (1986) found that in studies of
table-salt use, the belief item on taste was the only item of those measured which
differentiated between consumers who intended and those who did not intend to
perform the behaviour. Similarly, the sensory attributes of flavour and texture of
savoury snacks (Shepherd, 1987) were the only belief items for which there was a
significant difference between intenders and non-intenders. No significant
differences in items on ill-health, cost, convenience and appetite reduction were
found.
The aims of the present study were to (i) determine the beliefs which are the main
correlates of attitude; (ii) the beliefs which appear to be potential barriers to
dietary change, and (iii) the beliefs which discriminate between consumers who
intend and those who do not intend to reduce their fat intake.
6.2 Method
The postal questionnaire described in Chapter 5 included thirteen belief and
evaluation questions for nine dietary changes which could lead to a reduction in
fat intake. The sum of the belief x evaluation (b.e) items was used to measure
attitude indirectly. Salient beliefs were obtained from the literature and a pilot
study using 60 consumers. The evaluation questions measured the individuals'
evaluations of the importance of the belief. Each evaluation question was
measured on a 7-point scale from 'not at all important' to 'extremely important'.
Each belief item was multiplied by the corresponding evaluation item and the
products summed according to the procedure described by Ajzen and Fishbein
(1980). The questions were scored such that a positive score for b.e products
(scored from -21 to +21) corresponded to a positive disposition towards the
change. An example of a belief question and corresponding evaluation question is
shown below.
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Belief question: "What effect do you feel reducing the proportion of cakes and
biscuits would have on your risk of heart disease?" measured from 'greatly
increase my risk' to 'greatly reduce my risk'.
Corresponding evaluation question: "How important to you is choosing foods
which may reduce your risk of heart disease?" measured from 'not at all important'
to 'extremely important'.
Attitude towards each of the dietary changes was measured directly on a 7-point
scale from 'extremely unfavourable' to 'extremely favourable', while the likelihood
of making each of the dietary changes in the following year was measured from
'extremely unlikely' to 'extremely likely' (see Section 5.3.1). Attitude was found to
be significantly correlated with likelihood for all the dietary changes, and for
reducing total fat intake (see Table 5.4.3).
Self-classification of current fat intake was measured on a 7-point scale from 'very
low' to 'very high' by responses to the question: "Do you believe that the fat
content of your present diet is..." Subjects scoring 4 were classified as perceiving
their fat intake as 'neither high nor low', less than or equal to 3 as 'low' and greater
than or equal to 5 as 'high'.
Actual dietary fat intake was measured using the food frequency questionnaire
described in Chapter 4.
The attitude scores for each of the nine dietary changes were summed to give an
attitude score for reducing total fat intake; beliefs towards reducing total fat intake
were similarly summed. For analysis, the sample of 390 respondents was divided
into: (i) tertiles based on fat intake, measured by the FFQ; the low fat intake group
(LF, n=130) had a mean of 31% of energy derived from fat, the medium fat intake
group (MF, n=132) a mean of 39% while the high fat intake group (HF, n=128)
had a mean of 46% energy from fat; (ii) three groups based on perceived fat
intake; perceived low fat, PLF (n=106), perceived neither high nor low fat, PN
(n=151), perceived high fat, PHF (n=128); (iii) three groups based on the
likelihood of making each of the nine dietary changes; intenders (I), non-intenders
(NI), and a group which neither intended nor did not intend to reduce their fat
intake.
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6.3 Analysis
The relationship between the sum of the b.e products and attitude was investigated
using Pearson's correlation coefficient. The relationship between the b.e products
was assessed using principal component analysis (PCA). Differences in b.e PCA
factors between intenders and non-intenders, perceived low and perceived high fat
consumers and between actual low fat and actual high fat groups were assessed
using ANOVA. The relative importance of the b.e PCA factors in determining
attitude was investigated using Pearson correlations and stepwise multiple
regressions. Discriminant function analysis was used to determine the main
beliefs discriminating between the I group and the NI group for reducing total fat
intake and each of the nine dietary changes.
6.4 Results
The sum of the b.e products was significantly correlated with the direct measure
of attitude for all nine dietary changes (see Table 6.4.1).
Table 6.4.1. Pearson's correlation coefficient for the sum of the belief-evaluation
products with attitude for each of the nine dietary changes (n.=390)
Dietary change
1 b.e with attitude
r
Reducing cakes & biscuits 0•43**
Increasing bread, potatoes, pasta and bread 0.57**
Changing to reduced fat milk 0.59**
Reducing fried foods 0.54**
Reducing butter or margarine 0.59**
Changing to reduced fat products 0.62**
Reducing red meat 0.59**
Increasing fruit & vegetables 0.57**
Reducing meat products 0.56**
**p<0.01.
From a PCA of the 13 b.e. products for reducing total fat intake and for each of
the nine dietary changes, 4 factors were identified. For further analyses, 4 factor
scores were calculated, by summing the items for each factor with loadings of
greater than 0.5 (see Table 6.4.2).
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For the total sample, the only negative mean score (indicating a perceived barrier)
for reducing fat intake was for the hunger/taste factor. Thus, reducing fat intake
was perceived as leading to an increase in hunger and a decrease in the taste of the
diet. Health or health/family support mean scores were highly positive for all
dietary changes, indicating perceived health benefits of reducing fat intake.
Hunger/taste and protein/vitamin mean scores were negative or not significantly
different from zero for most of the changes. The only negative mean score for the
convenience/cost factor was for changing to reduced fat products (see Table
6.4.3).
I scored significantly (p<0.001) more positively than NI on the health factor for
all dietary changes, while the convenience/cost factor was perceived as a
significantly greater barrier to several dietary changes by NI than by I.
No significant differences in mean factor scores for reducing fat intake were
found between actual fat intake groups, while the PHF group scored significantly
less positively than PLF group for health/family support, convenience and
vitamin/protein factors (see Table 6.4.4). The only perceived barrier for the P1-IF
group and HF group was a perceived reduction in vitamin/protein intake, while a
perceived increase in hunger/reduction in taste was a perceived barrier for the PLF
group and LF group.
Table 6.4.4. Mean factor scores (± s.e.m.) for reducing total fat intake by
perceived fat intake group and actual fat intake group
Belief factor PLF (n=127) PHF (n=109) LF (n=109) HF (n=114)
Health/family support 9.35±0.50 7.31±0.42** 8.64±0.52 8.23±0.44ns
convenience 1.43±0.27 0.59±0.33* 0.87±0.23 1.22±0.36ns
Taste/hunger -0.88±0.26 1.44±0.29ns -0.93±0.27 1.27±0.26ns
vitamin/protein 0.54±0.38 -0.63±0.33** -0.39±0.39 -0.23±0.37ns
** p<0.01; * p<0.05; ns - no significant difference between groups
The health/family support factor was the strongest correlate of attitude towards
reducing fat intake, while hunger/taste was also significant in correlation and
regression, as shown in Table 6.4.5. The health factor was also the strongest
correlate of attitude for most of the dietary changes. However, the
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discriminator. While the taste/hunger/family support factor was also a significant
discriminator for several of the changes, convenience only discriminated between
I and NI for increasing bread, potatoes and pasta.
6.5 Discussion
The hunger/taste factor was perceived as the main barrier to reducing fat intake
and to performing most of the dietary changes. Sheiham et al. (1990) and Worsley
and Crawford (1985) also identified taste as a potential barrier to dietary change.
The reported perceived increase in hunger may be due to the fact that most of the
dietary changes related to a decrease in consumption. Subjects may not have
realised that they could maintain their current energy intake when reducing their
fat intake by increasing their intake of other foods such as bread, potatoes and
pasta. However, subjects may have associated a reduction in fat intake with
weight control (Sheiham et al., 1990), thus necessitating a reduction in total food
intake.
Butter and margarine and full-fat products such as cheese appear to be viewed as
good sources of protein and vitamins (Shepherd and Stockley, 1985; Worsley and
Crawford, 1985). In the present study, a perceived reduction in the protein and
vitamin content of the diet was significantly correlated with attitude to reducing
intake of these foods. To increase intention to use reduced-fat versions of these
foods, it may therefore be necessary to highlight the fact that these products
contain as much protein and vitamins as their higher-fat versions. However, the
perceived increase in cost/reduction in convenience (increased shopping and meal
preparation time) for changing to reduced-fat products, the only change for which
this factor was a barrier, may be a more difficult barrier to overcome.
Cost appears to be a perceived barrier to dietary changes which involve increasing
intake of certain foods, for example fresh fruit (Worsley and Crawford, 1986) and
pasta, bread and potatoes and reduced-fat foods in the present study. The
perceived dietary changes required to reduce fat intake may determine the
perceived cost of the diet. Also, if a reduction in fat intake is perceived as a
reduction in total food intake, due to it's apparent association with weight loss,
then cost may not be perceived as a barrier. However, cost has been cited as a
major constraint on food choice for certain sub-groups of the population, such as
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those living on supplementary benefit (Burghes, 1980) and those on a low-income
(Graham, 1986).
For several of the dietary changes, people who did not intend to change their
intake perceived the change as having a more detrimental effect on the taste of
their diet and on their feeling of hunger, compared to intenders. Axelson et al.
(1983) also found that the perceived taste of food was a barrier to eating at a fast-
food restaurant for people who did not intend to eat there, while Van Assema et
al. (1993) found that subjects with a high fat intake believed significantly more
strongly than subjects with a low fat intake that high fat food tasted good.
The finding that the health belief factor was more strongly correlated with attitude
than was the 'sensory' taste/hunger belief factor is similar to findings by Shepherd
(1988) and Shepherd et al. (1991) for intention to consume full-fat and low-fat
milk. However, sensory properties were found to be the most important correlates
of attitude towards table-salt use (Shepherd and Farleigh, 1986a), consumption of
milks with various fat contents (Tuorila, 1987) and consumption of meat and meat
products, dairy products and fried foods (Towler and Shepherd, 1992). However,
these studies investigated the intention to consume a given food, mainly those
high in fat, while the present study investigated intention to change consumption
of a food to make 'healthier' choices. The health factor was also the main
discriminator between intenders and non-intenders in the present study, intenders
perceiving a greater health benefit and greater family support from performing the
changes compared to non-intenders. Axelson et al. (1987) and Shepherd (1987)
found that perceived taste was the main discriminator between intenders and non-
intenders on intention to consume a given food rather than to make healthy dietary
changes. Thus, perceived health benefits of dietary change appears to be the most
important factor for attempting dietary change and in discriminating between
intenders and non-intenders.
Attitude towards reducing fat intake was significantly related to likelihood of
reducing fat intake in the present study (see Chapter 5). A significant relationship
between the belief-evaluations and attitude was also reported, which implies that
changing the salient beliefs will result in a change in attitude and hence result in a
change in likelihood. Thus, health educators should highlight the health benefits
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of dietary change and attempt to overcome the hunger/taste barrier in order to
increase the likelihood of dietary change.
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Chapter 7. An Intervention Study to Evaluate the
Relative Role of Possible Barriers to the Reduction
of Dietary Fat Intake
7.1 Introduction
Although there has been no change in average fat intake (as a percentage of
energy) in Britain over the past decade (Buss, 1991), the average amount of fat in
the British diet has decreased from 106 grams per day in 1980 to 86 grams per
day in 1990 (Household Food Consumption and Expenditure data 1980, 1990)
accompanied by a simultaneous reduction in energy intake. The 1990 Household
Food Consumption and Expenditure Survey (MAFF, 1990) showed that people
now eat slightly more fruit, vegetables, wholemeal bread and low-fat spreads and
less butter, margarine, cream, whole milk and cheese compared to 1988/1989.
However, further population dietary changes are required to meet the
recommendations for fat intake set by the National Advisory Committee on
Nutrition Education (1983), the Committee on Medical Aspects of Food Policy
(1984, 1991) and the Health of the Nation report (DoH, 1992).
A description of the approaches which can be used to reduce fat intake and the
problems encountered is given in Chapter 3. As shown, few studies have
demonstrated the problems encountered or made recommendations which could
aid reduction.
7.2 Aims
The aims of the present study were to determine:
• the changes which are most commonly made when people attempt to reduce
their fat intake
• the problems encountered when people attempt to reduce their fat intake
• whether these problems reflect initially perceived problems
• whether different problems are encountered by people who are more successful
and those who are less successful at reducing fat intake
• what additional information could be useful to help people reduce their fat intake
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7.3 Method
7.3.1 Subjects
Seventy adults were recruited from the Reading area by placing an advertisement
in the local paper. Eligible subjects were 18 to 65 years of age whose baseline fat
intake was greater than 37% of energy intake. Fat intake was estimated as part of
an initial telephone screening (based on intake of the main sources of fat from
NFS data), and followed by a more accurate assessment using a 92 item FFQ (as
discussed in Chapter 4) before acceptance of subjects onto the study. Subjects also
had to express an interest in reducing their fat intake (although this factor was
disguised when screening, by asking about subjects' interest in other areas, such as
increasing fibre intake and cutting down on food additives), able to attend the
Institute of Food Research at regular intervals over a twenty week period,
following no special diet and having no contraindicating medical conditions.
Subjects were paid £100 on completion of the study.
7.3.2 Intervention protocol
On their first visit all subjects received instruction on weighing and recording
their food using digital weighing scales (Soehnle "quanta" scales, CMS Weighing
Equipment Limited, London) and food diaries. A baseline (week zero) 4-day
weighed dietary record and a questionnaire assessing perceptions of barriers to
dietary change (as outlined in Chapter 5) were then completed by all subjects. At
week 1 subjects returned their dietary records which were checked by a trained
dietician and nutritionist. Subjects were then randomly assigned to one of two
groups: (i) an intervention group (n=45 after drop-out) who were asked to reduce
their fat intake and received dietary advice following current recommendations or
(ii) a control group (n=16 after drop-out) who were asked to maintain their current
diet and received no dietary advice. A greater number of subjects were allocated
to the intervention group than to the control due to a greater anticipated drop-out
from the intervention group (since more was asked of them). Intervention subjects
were informed that their dietary fat intakes were higher than recommended for
optimum health and that they could benefit from reducing their fat intake, while
the purpose of the study was to investigate the problems encountered when
individuals attempt to reduce their fat intake.
All subjects attended four fortnightly monitoring sessions, (at weeks one, three,
five and seven) followed by three monthly sessions (at weeks eleven, fifteen and
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nineteen), recording their food intake the prior week with the exception of week
four, when no dietary measurements were made. At these monitoring sessions,
weight, height and body fat (using the bioelectrical impedance technique, RJL
systems, Detroit, Model BIA 101A) measurements were taken, and dietary
booklets checked. Intervention subjects also completed questionnaires on the
specific changes they had made since the previous session and the dietary advice
given in session one was discussed further if required.
7.3.3 Dietary advice
Dietary advice was given to intervention subjects at week one, in groups of three
to four people. This advice followed current strategies for reducing fat intake
(British Heart Foundation, 1989, National Dairy Council, 1990, HEA, 1991) and
was based on the booklet 'Enjoy Healthy Eating' (HEA, 1991) which was
discussed in the session and kept by the subjects for further reading. The main
changes recommended to reduce fat intake were: use a reduced-fat spread or no
spread instead of butter or margarine, while not increasing the amount used; use
skimmed or semi-skimmed milk instead of whole milk; use low-fat cheese; use
less meat or leaner cuts and cut down on meat products such as sausages and
meat pies; grill/ steam/ boil instead of fry or use less oil when frying; cut down on
cakes, chocolates, biscuits, crisps and chips and consume more fruit, vegetables,
pasta, rice and potatoes. The fat content in grams of a list of common foods was
also given in the booklet.
Subjects were asked to try all the changes if possible, even if they felt that they
would not like the change. Advice available to the general population was used
rather than individualised advice since this reflects the position of the general
public who would generally not have access to specialised advice from a
nutritionist.
7.3.4 Dietary assessment and analysis
Six 4-day weighed dietary records were kept by each subject during the study, at
baseline (week zero) and weeks 2, 6, 10, 14 and 18. The 4-day weighed dietary
records covered three weekdays and one weekend day. Records were coded and
analysed by experienced data entry staff using the dietary analysis package
CompEat-4 (Lifeline Nutritional Services Limited, London). For each subject,
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mean daily percent of energy from fat was calculated, together with total energy,
fat, carbohydrate and protein (grams).
7.3.5 Beliefs questionnaire
All subjects answered the beliefs questionnaire, described in Chapter six of this
Thesis, at baseline. This questionnaire was based on the theory of planned
behaviour (Ajzen, 1985), and included questions on peoples' beliefs about the
outcome of making specific dietary changes which could lead to a reduction in fat
intake, together with their attitudes, perceived social pressure, perceived
behavioural control and intention to perform the changes.
7.3.6 Dietary changes intervention questionnaire
Subjects in the intervention group answered a questionnaire after completing
dietary records, at weeks 3, 7, 11, 15 and 19, regarding the changes they had made
since the last session. Changes in intake of total fat and each of the following
foods were assessed: cheese; reduced-fat cheese; whole milk, semi-skimmed and
skimmed milk; butter and margarine; reduced-fat spread; meat dishes; sausages,
bacon and beef burgers; meat pies and pasties; red meat; fried food; crisps and
nuts; reduced-fat crisps; potatoes; pasta; bread and cakes and biscuits. Space for
additional changes made by subjects was also available. These changes were
combined into the following ten groups for analysis: (i) cakes and biscuits, (ii)
fruit and vegetables, (iii) pasta, bread and potatoes, (iv) reduced-fat products
(cheese and crisps), (v) spreads (butter, margarine, reduced-fat spread), (vi) red
meat, (vii) other meats (meat dishes, sausages, bacon and beef burgers, meat pies
and pasties), (viii) milks (whole, semi-skimmed and skimmed), (ix) fried food and
(x) cheese. A copy of the questionnaire can be found in Appendix C.
For each food, subjects' perceived need to change their intake, whether they had
actually tried and whether they liked the change were measured by a 'yes' or 'no'
response.
Intake of these foods during the previous fortnight or month was measured on a 7-
point scale from 'greatly decreased' to 'greatly increased'.
Beliefs about the effect of the change on: health (risk of heart disease, own health
and family's health), the amount of money spent, the taste of the diet, the time
spent cooking and shopping, support from their family, their fat intake and hunger
68
Intervention to reduce fat intake
were assessed on a 7-point scale from 'greatly decreased' to 'greatly increased'
while the effect on weight control and usual eating habits were measured from
'not a lot' to 'a great deal'. For example:
"Do you feel that reducing your intake of red meat in the past two weeks has
meant that the taste of your diet..."
The difficulty in maintaining the change when at restaurants, eating with friends,
eating snacks outside the home, eating take-away food and preparing and eating
normal meals at home, and also overall difficulty, was measured on a 7-point
scale from 'extremely difficult' to 'extremely easy'. For example:
"How difficult did you find it in the past two weeks to maintain a reduced intake
of red meat when eating at restaurants?"
7.3.8 End of study intervention questionnaire
Intervention subjects completed an additional questionnaire at the end of the
study, to assess overall effects of the intervention on their diet. Perceived current
diet was described as containing (i) not enough fat, (ii) about the right amount of
fat, or (iii) too much fat.
Current fat intake compared to before the study was measured on a 7-point scale
from 'a lot higher than before' to 'a lot lower than before' by the question: "Do you
think that your current fat intake is...", while perceived need to reduce fat intake
further was measured by a 'yes' or 'no' response.
Difficulties found in knowing how to reduce fat intake and how much dietary
change was needed to reduce fat intake to an acceptable level were each measured
from 'very difficult' to 'very easy' by the questions: "Did you find it difficult to
know bow to reduce your fat intake?" and "Did you find it difficult to know to
what extent you needed to change your diet to reduce your fat intake to an
acceptable level ?".
The perceived effect of feedback on assisting reduction of fat intake and incentive
to reduce fat intake were measured by 'yes' or 'no' responses to the questions: "If
we had told you during the study, from analysis of your diet, that you needed to
reduce your fat intake further, would this have..." "given you more incentive to
reduce your fat intake?"; "helped you to reduce your fat intake?".
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Subjects' reported difficulty in finding healthy choices when: (i) food shopping,
(ii) eating at restaurants, (iii) eating out at friends' houses, (iv) cooking for guests,
(v) eating take-away food, (vi) eating snacks at home and (vii) eating snacks away
from home, was measured by a 'yes' or 'no' response.
The perceived cost of lower-fat foods (such as reduced-fat cheese and spreads)
compared to the higher-fat alternatives was measured on a 7-point scale from
'much more expensive' to 'much less expensive' by response to the question:
"Compared to higher-fat versions, did you find the lower-fat foods...".
The usefulness of new low-fat recipe ideas and of being shown how to make these
new low-fat dishes were both measured from 'extremely useful' to 'not at all
useful'. Subjects' perceptions of whether they would have benefited from new
recipes for: (i) vegetable dishes, (ii) pasta and rice dishes, (iii) snacks, (iv) desserts
and (v) meat dishes were measured by a 'yes' or 'no' response.
Finally, subjects were asked whether the following would have made monitoring
their fat intake easier, with responses being measured as a 'yes' or 'no': (i) daily fat
gram requirements, (ii) grams of fat content of different foods, (iii) which foods
they should eat a little or a lot of, (iv) daily percent of energy as fat requirement
and (v) percentage fat content of different foods.
7.3.8 Analysis
Intervention subjects' change in percentage energy from fat during the study was
calculated by subtracting the baseline value from the average of the following five
values obtained from the dietary records. This change in percentage energy from
fat was used to classify subjects as either 'more successful' (MS; reduced by more
than 7%) or 'less successful' (LS; reduced by less than 5%) reducers. Subjects
were also classified for analysis purposes into 'likers' or 'dislikers' based on
whether they liked or disliked each dietary change as reported in the dietary
change questionnaire answered at week two.
Mean scores for all the questionnaires and differences between groups were
calculated using the ANOVA procedure in SPSS. Discriminant function analysis
in SPSS was used to identify the main factors which discriminated between the
MS and the LS reducers, and also between likers and dislikers.
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7.4 Results
7.4.1 Change in fat intake and reported dietary change
Sixty-one of the 70 subjects completed the study, 45 in the intervention group and
16 in the control group, as outlined in Table 7.4.1.
Table 7.4.1. Subject characteristics (mean±s.e.m.)
Intervention group
(n=45)
Control group
(n=16)
Sex 35 F & 10M 13F & 3M
Age (yrs) 35.1	 ± 1.60 36.3	 ± 3.10
Weight (kg) 63.4 ± 1.46 70.9 ± 3.10
Body fat (%) 28.5 ± 0.83 29.2 ± 1.68
F, Female; M, Male
There were significant (p<0.05) differences at baseline between the control
(34.2%) and intervention (38.9%) group for the percentage of energy from fat, as
shown in Table 7.4.2. Although one criterion for acceptance into the study was a
baseline percentage energy from fat >37%, subjects were accepted based on their
intakes from the screener FFQ, which gave slightly higher values than the dietary
records. Thus several subjects in the control group were consuming <37% energy
from fat from diet records, which resulted in the low group mean.
There were significant group (F(1, 59)=3.62, p<0.05), time (F(6, 354)=9.88,
p<0.001) and group by time (F(6, 354=9.70, p<0.001) effects for BMI which was
due mainly to an increase in weight by the control group
(mean±s.e.m.=1.3kg-±0.4). The intervention group showed no significant change
over the study period (-0.8kg-±0.3). There was a significant effect of time (F(6,
306)=2.22, p<0.05) on change in % body fat which was due primarily to an
increase in body fat in the control group (1.6%±0.5).
Energy and macronutrient changes for intervention and control groups are shown
in Table 7.4.2. Both groups slightly reduced their energy intake over time
although the intervention group had a consistently lower intake than the control
group.
The intervention group significantly reduced their fat intake compared to the
control group during the study (F(5, 220)=2.88, p<0.01). The intervention group
significantly (p<0.05) reduced their fat intake from baseline at each time point,
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Weighed dietary records indicated that the greatest reduction in fat intake was
made during the first two weeks of the study by the intervention group (25%
reduction from 91.5 grams at baseline to 68.8 grams at week 2). The major
sources of reduction were: fats and oils, meat products, dairy products (mainly
cheese), snacks (crisps and nuts) and cakes and biscuits, as shown in Table 7.4.3.
From self-reports, most people attempted to reduce their fat intake during the
study by decreasing the amount of cakes and biscuits (n=41 subjects), cheese
(n=40) and red meat (n=36) consumed and increasing the amount of fruit (n=40),
vegetables (n=39), potatoes (n=35), and reduced-fat spread (n=34).
Comparison of 'change questionnaires' answered at the five time-points indicated
that most change was attempted during the first two weeks of the intervention,
when 32 subjects indicated that they had tried to reduce their fat intake, mainly by
reducing their intake of cakes and biscuits (n=26), cheese (n=20), butter (n=20)
and red meat (n=20) and by increasing intake of fruit (n=23) and vegetables
(n=19). The least attempted change was increasing intake of skimmed milk (n=5).
The mean perceived change in fat intake was significantly (p<0.01) greater
between baseline and week 2 (mean ±s.e.m.=-2.3±0.2) than between the
remaining time points (week 2 to 6: -0.7±0.3; week 6 to 10: -0.2±0.1; week 10 to
14: 0.9±0.2; week 14 to 18: -0.3±0.2).
7.4.2. Attitude questionnaire
Examination of intention to make the dietary changes pre-intervention may
indicate why certain changes were made. Pre-intervention attitude mean scores
were positive for all changes except reducing red meat (not significantly different
from the mid-point of the scale), the most positive attitude score being associated
with increasing fruit and vegetables. Mean perceived control scores indicated a
perceived ease of change except for reducing intake of cakes and biscuits (not
significantly different from the mid-point of the scale), while subjective norm -
scores indicated perceived social pressure to make all the changes except
increasing bread, potatoes and pasta, reducing red meat and changing to reduced-
fat products. However, only intention scores for increasing fruit and vegetables,
reducing fried foods and changing to reduced fat milks were significantly
different from the mid-point of the scale (see Fig. 7.4.3). Comparison of the mean
intention scores for the MS and LS intervention groups indicates that the MS
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Changing to reduced-fat cheese was the least liked change and was attempted by
only four people.
number of
40 — subjects	
▪ 
tried
Ea liked
total fat cakes and
	
fruit	 cheese	 butter and red meat	 vegetables
biscuits	 margarine
Fig. 7.4.7 Number of subjects that tried and liked the changes
Examination of the beliefs held by subjects after attempting these dietary changes
may indicate why they were or were not well liked. For example, the majority of
subjects who tried to increase their intake of fruit and vegetables liked these
changes; these changes reportedly increased the taste quality of their diet, were
fairly easy to maintain and subjects received high support from their families for
these changes. However, although many subjects tried to reduce their intake of
cakes and biscuits, this change was not well liked, the majority of subjects
reporting a decrease in the taste quality of the diet and low family support
(mean±s.e.m.=3.6±0.05) for this change. Other problems encountered during
these first two weeks were: a reduction in taste of meals (for reducing intake of
cheese, butter and margarine, red meat and other meat and changing to reduced-
fat milk and to reduced-fat products) as shown in Fig. 7.4.5; a lack of convenience
(for reducing total fat intake, increasing intake of fruit and vegetables and
changing to reduced-fat products) as shown in Fig. 7.4.6; difficulties in eating
take-away food when trying to reduce fat intake (3.06±0.10), eat less red meat
(3.22±0.11), and changing type and amount of spread (3.1±0.08), and an increase
in cost when increasing fruit and vegetables (4.88±0.16).
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Table 7.4.4. Main discriminant factors between more successful and less
successful groups
Dietary change Factor 1
coefficient
Discriminant factors
Factor 2	 Factor 3
coefficient	 coefficient
Factor 4
coefficient
%
correctly
classified
Reducing total fat family support 77
0.65**
Reducing cakes family support meal snacks 96
and biscuits 0.48** preparation -0.39*
-0.44*
Increasing pasta,
bread and potatoes
cost
-0.47*
eating habits
-0.42*
hunger
-0.40*
83
Increasing reduced
fat products
like change
-0.80**
taste
0.57**
89
Changing spreads taste cost family support fat content 79
0.58** 0.52** 0.48** 0.38*
Reducing red meat family support like change convenience 85
0.43* -0.40* 0.37*
Reducing other hunger cost family support 84
meat 0.49** -0.36* -0.35*
*p<0.05, **p<0.0I
The mean score for degree of family support was significantly (p<0.05) lower for
the LS group compared to the MS group for reducing intake of cakes and biscuits,
and although not significant, greater family support was reported for the MS
group compared to the LS group for most of the changes. Discriminant analysis
indicated that family support was the main discriminating factor between MS and
LS subjects for most of the changes, as shown in Table 7.4.4 (only significant
factors are shown). The amount of money spent on the diet was also an important
discriminant.
The 'dislikers' group (subjects that disliked the change) had significantly (p<0.05)
lower mean scores for the effect of the change on the taste of the diet compared to
the 'likers' for all changes except reducing fried foods (see Fig. 7.4.8). Significant
(p<0.05) differences in overall difficulty and difficulty of maintaining the changes
when in different eating situations were also found. For 'dislikers', mean scores
indicated that reducing cakes and biscuits and spreads was difficult overall and
that increasing fruit and vegetables was neither easy nor difficult, while mean
scores for these changes for 'likers' indicated ease of change.
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Dietary change
Reducing total fat
Reducing cakes
and biscuits
Factor 4
coefficient
difficulties in
meals at home
0.35*
%
correctly
classified
91
difficulty eating	 97
take away food
0.46*
overall
taste	 difficulty	 at restaurants
0.91**	 0.42*	 0.42*
changing spreads difficulty eating difficulty eating
with friends
0.38*
100
reducing red meat
reducing other
meat
money
-0.38*
hunger
-0.57**
100
difficulty eating	 91
take-away food
0.50**
difficulty eating
taste	 at restaurants
0.59**	 0.39*
overall
taste	 difficulty
0•79**	 0.57**
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Table 7.4.5. Main discriminant factors between subjects that liked and subjects
that disliked the changes
Discriminant factors
Factor 1	 Factor 2	 Factor 3
coefficient	 coefficient
	 coefficient
overall
taste	 difficulty	 family support
0.59**	 0.41**	 0.39*
difficulty
	
snacking	 eating habits	 convenience
	
0.57**	 -048**	 -048*
increasing pasta,	 meal
	
100
bread and potatoes	 taste	 preparation
-0.42*	 0.41*
increasing reduced	 taste	 hunger	 100
fat products	 0.66**	 -0.39*
*p<0.05, **p<0.01
At the end of the 20 week intervention, approximately two-thirds of both the MS
and LS groups felt that they were consuming the right amount of fat and that their
fat intake was a lot lower than at the beginning of the study. The mean response
score for the question "Did you find it difficult to know to what extent you needed
to change your diet?" indicated that difficulties were experienced by the MS
group. Over 90% of subjects reported that feedback about their fat intake would
have helped them to reduce their fat intake and that this would have given them
more incentive to reduce their intake.
Over 60% of subjects felt that it would have been useful to have been given new
low fat recipe dishes for meat dishes, snacks, desserts, vegetable dishes and pasta
and rice dishes. The MS group felt significantly (p<0.05) more strongly than the
LS group that new low-fat recipe ideas would have been useful.
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Finally, knowing the fat content in grams of different foods (29% of subjects)
together with the recommended daily intake of fat in grams (24%) were felt to be
the most useful methods to help subjects monitor their fat intake, followed by
knowing what foods we should eat a little or a lot of (20%), the recommended %
energy from fat per day (18%) and the fat content of foods (% energy from fat).
7.5 Discussion
The reduction in fat intake in the present study was mainly achieved by a decrease
in fats and cooking oils and also dairy produce (mainly cheese). This is in
agreement with other intervention studies examining dietary changes (Cole-
Hamilton et al., 1986; Gorder et al., 1986; Buzzard et al., 1990) where reducing
intake of fats and oils accounted for the greatest reduction in fat intake. Buzzard et
al. (1990) also reported substantial reductions in the contribution to total fat intake
from red and processed meats, mixed meat dishes, cakes, biscuits and pastries,
salad dressings and cheese. Cole-Hamilton et al. (1986) found that substitution of
skimmed milk for whole milk, low-fat cheese for higher-fat cheese and a
reduction in meat and meat products, biscuits, cakes and puddings also took place,
while Gorder et al. (1986) reported an increase in fish, poultry, low-fat milk,
bread and cereal consumption.
In the intervention studies reported above, changes are reported as easy or
difficult depending on the frequency with which they are attempted, rather than
from self-reports. However, in the present study, subjects (n=18) who tried but
disliked reducing cakes and biscuits and changing to reduced fat spread/reducing
butter and margarine (n=6) felt that these changes were difficult. This suggests
that frequency may not be the best indicator of ease of change or ability to
maintain dietary changes. Kristal et al. (1992) found that although avoiding fat as
a flavouring and avoiding meat were frequently adopted changes when attempting
to reduce fat intake in a 16 month intervention study, a follow-up one year later
showed that these changes were not maintained to the same extent as modifying
meat to reduce the fat content and the use of low-fat substitutes.
The inconsistency in findings between reported energy reduction and actual
weight loss suggests that subjects were only reporting and making 'favourable'
dietary changes during the four-day monitoring period. This apparent willingness
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to behave in a favourable manner for the investigators may throw some doubt
upon the validity of the questionnaire responses also.
As discussed in Chapter 5, a major barrier to reducing fat intake may be the
misperception of personal fat intake. Approximately two-thirds of both the less
successful and more successful groups perceived themselves to be consuming the
recommended amount of fat in their diet by the end of the present study.
However, dietary records indicated that the less successful group were still
consuming a diet containing on average 37% of energy from fat. Thus attempts to
change fat intake may affect perceived fat intake and hence future perceived need
to change.
Self-reported overall difficulty and difficulty of maintaining the changes in
different eating situations discriminated between subjects who liked or disliked
reducing their fat intake and those who made several of the changes investigated
(reducing cakes and biscuits, red meat, other meat and spreads). Also, since liking
a change was a significant discriminator between more successful and less
successful groups for some of these changes, overcoming these difficulties may
increase liking and success in reducing fat intake.
The potential barriers identified in the present study are similar to those found by
Sheiham et al. (1990) where the perceived barriers to dietary change was that
healthy food was usually more expensive, did not usually taste as nice and that
family pressure prevented mothers from eating healthier food. The beliefs that
food that was good for you took too long to prepare and was difficult to find were
also perceived barriers. Similarly, Devine (1992) in a study of Danish women also
found perceived social barriers, such as negative family reactions, to the choice of
low-fat foods.
Although similar barriers to those found by Crawford and Baghurst (1990, see
Section 3.6) were highlighted in the present study, different barriers arose for
different changes, which are previously unreported findings.
The amount of family support was an important discriminator between more
successful and less successful subjects for many changes, the more successful
group receiving more family support. Although taste was an important
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discriminator between subjects that liked or disliked many of the changes, with
dislikers feeling that the changes had a more detrimental affect on the taste of
their diet, it was not as important in discriminating success as was family support.
This finding indicates that family support may be an important factor for
determining successful reduction of fat intake.
The finding that subjects faced difficulties in monitoring the effect of the
attempted changes on their fat intake and in their need to reduce their intake
further, suggests that development of a 'dietary monitoring tool' may assist dietary
change. As discussed in Section 3.7, the effect of existing dietary monitoring tools
on ability to reduce fat intake has not been investigated.
Finally, attempts to increase ability to monitor personal sources of fat intake and
to prevent a reduction in taste of meals during dietary change may increase
compliance with dietary advice to reduce fat intake. The effects of such attempts
are described in Chapter 8.
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Chapter 8: Effectiveness of additional strategies to
overcome the barriers to dietary
change
8.1 Introduction
The study outlined in Chapter 7 tested the effectiveness of current dietary advice
and identified several barriers to change, namely: a reduction in taste of meals;
under-estimation of actual dietary fat intake and a lack of personalised feedback
concerning achieved reduction in fat intake. A lack of family support, while not
identified as a barrier, was associated with less successful change. This study also
identified the need for self-monitoring of dietary change and a possible means of
overcoming the main identified barrier of a reduction in taste of meals by the
provision of low-fat recipe ideas.
Several studies have highlighted the changes which intervention subjects find
difficult to make when attempting to reduce their fat intake, simply by identifying
which changes are infrequently made, rather than from self-reports. These include
reduction or elimination of high-fat beef, pork, snacks and desserts (Gorder et al.,
1986), avoiding fat as a flavouring and avoiding meat (Kristal et al., 1992). Others
have identified potential and actual barriers (see Section 3.6).
In the study discussed in Chapter 6 of this Thesis, the main perceived barriers to
reducing fat intake and to making specific dietary changes were a perceived
decrease in the taste of meals/increase in hunger and a perceived decrease in
protein/vitamin intake. As described in the intervention study in Chapter 7, the
barriers experienced in practise were (i) a reduction in taste of meals (for reducing
intake of cakes, cheese, red meat and other meat and changing type of milk and
spread used), (ii) a lack of convenience (for reducing total fat intake and
increasing intake of fruit and vegetables and reduced-fat products), (iii) an
increase in cost due to increased fruit and vegetable intake and (iv) a lack of
family support for reducing intake of cakes and biscuits.
However, although we have some idea from the above work on the barriers faced
when attempting to reduce fat intake, no study to date has investigated the effect
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of dietary strategies designed to overcome these barriers. Several intervention
studies have used innovative approaches to overcoming some of the above
problems, as described in Section 3.7, but since no measures of barriers, and no
control group (except for White and Skinner, 1988) were used, the effect of these
approaches on overcoming potential barriers remains unknown. The main aim of
these studies appears to be a reduction in fat intake, rather than testing the
effectiveness of the new advice by comparison with a control group receiving
normal dietary advice based on current recommendations.
8.2 Aims
The aims of the present study were to:
(i) Assess the effectiveness of different dietary strategies designed to improve
compliance with dietary advice to reduce fat intake
(ii) Increase ability to estimate personal sources of dietary fat and total fat intake
8.3 Method
8.3.1 Subject recruitment
Consumers were recruited from the Reading area through a newspaper
advertisement requesting volunteers for a 'food marketing study'. Screening was
carried out by telephone to determine suitability for participation in the study.
Inclusion criteria were: age, 18 to 55 years; body mass index (BMI), 20 to 29.9;
no current adherence to a special diet; no acute or chronic illness; no regular use
of medication; an interest in reducing fat intake (asked together with a question on
interest in reducing sugar and increasing fibre intake so as to disguise the true
nature of the study); current consumption of a high-fat diet, indicated by the
feedback tool, described below, and availability to attend four appointments over
a 7-week period. Subjects were paid £30 for their participation, upon completion
of the study.
8.3.2 Procedure
Due to the large number of subjects required, the study was run with two
consecutive subject cohorts, with 85 subjects completing the first 7-week phase
(October to mid-November) and 80 subjects completing the second phase from
mid-November to December. Subjects attended the Institute of Food Research on
four occasions during the study. On their first visit, subjects were instructed on
recording and weighing their food and drink using the scales provided (Soehle
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'Quanta' S021-12-900, CMS Weighing Equipment Ltd., London, NW1 OJH).
Upon completion of a baseline 4-day weighed diet record, subjects' weight and
height were recorded and they were randomly allocated to one of six groups, with
approximately equal numbers in each group in each phase, to overcome the effect
of possible external factors, such as press releases concerning low-fat diets and
time of year. The six groups in the study were as follows:
(i) Control Group (n=29)
(ii) Current dietary advice group (n=31)
(iii) Current dietary advice plus low-fat recipes group (n=20)
(iv) Current dietary advice plus feedback group (n=34)
(v) Reduced-fat products group (n=29)
(vi) Current dietary advice plus low-fat recipes plus feedback group (n=22)
The 'current dietary advice' was identical to that used in Chapter 7 and was
obtained from a Health Education Authority booklet (HEA, 1991) which provides
information on the types and sources of dietary fat, together with advice on how
to reduce fat intake by making specific dietary changes. Subjects were asked to
make all these changes if they were not already part of their current dietary
behaviour. This group also acted as the control group for assessment of the
effectiveness of the additional dietary advice.
The low-fat recipes were obtained from a national supermarket and a dietary
organisation. Examination of available recipes identified these as most appealing
due to their use of common ingredients and the apparent ease and time needed for
preparation and cooking. Subjects were asked to try at least one of these recipes
per week.
The reduced-fat products list consisted of products currently available, such as
semi-skimmed milk and low fat spreads. This group was included in the present
study since colleagues at the Institute of Food Research (Gatenby et al., 1993),
found that a significant reduction in fat intake was made when current consumers
of high-fat products were asked to change to the reduced-fat versions. Subjects
were asked to use as many of these products as they felt necessary to achieve a
reduction in fat intake.
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The feedback tool described below was designed to enable personal estimation of
total fat intake, the main sources of fat in subjects' diets and changes in sources of
fat and overall fat intake during the study. Subjects were asked to complete the
feedback tool each week, and to use this tool to help them reduce their fat intake.
This tool was developed from the food frequency questionnaire described in
Chapter 4. A copy of the feedback tool is provided in Appendix D.
At baseline, the experimental groups (all except control group) answered a short
questionnaire which contained questions on their perceived fat intake and
perceived sources of fat. At weeks 3 and 6 of the study, all subjects completed 4-
day weighed diet records, which were checked by trained nutritionists, and their
weights were again recorded. At these visits, experimental groups completed a
questionnaire on the problems they were encountering, as described below.
Experimental groups were told that their fat intake was higher than the
recommended level, and that the purpose of the study was to investigate the
problems faced when people attempt to reduce their fat intake. The control group
were simply asked to maintain their usual diet during the study.
8.3.3 Dietary changes questionnaire
Experimental groups answered the following questions at week 4 and week 7 of
the study. A copy of the questionnaire can be found in Appendix E.
Subjects were asked to respond on a 7-point scale from 'agree strongly' to
'disagree strongly' whether making the dietary changes meant that:
(i) 'You spent more money than usual on food'
(ii) 'You spent less money than usual on food'
(iii) 'The taste of your diet decreased'
(iv) 'The taste of your diet increased'
(v) 'You spent more time than usual cooking'
(vi) 'You spent more time than usual shopping'
(vii) 'Your family gave you less support than usual'
(viii)'Your family gave you more support than usual'
(ix) 'You felt healthier'
(x) 'Your ability to control your weight improved'
(xi) 'You felt more hungry than usual'
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Subjects were asked to respond on a 7-point scale from 'extremely unacceptable'
to 'extremely acceptable' if changing to a low-fat diet resulted in the above
changes in cost, taste, time spent cooking and shopping, family support, health,
weight control and hunger.
Perceived reduction in fat intake was measured by the question: "To what extent
have you reduced your intake of fat in the past three weeks?" on a 5-point scale
from 'not at all' to 'a great deal'.
Degree of liking for the changes attempted was measured by the question: "How
much did you like the changes you have made in the past three weeks?" on a 5-
point scale from 'dislike extremely' to 'like extremely'
Degree of difficulty in making the changes was measured by the question: "How
difficult has it been to make these changes?" on a 5-point scale from 'extremely
difficult' to 'extremely easy'.
Difficulty experienced in reducing fat intake in different eating situations was also
measured on a 7-point scale from 'extremely difficult' to 'extremely easy'. The
situations measured were: at restaurants and cafes; at friends' homes; eating
snacks outside the home; cooking for the family; eating take-away food; eating
quick convenience food at home; cooking for yourself at home and cooking for
guests.
Perceived contribution of 9 foods or food groups to total fat intake was assessed
by asking subjects to rank the following foods from 1 to 9, where '1' corresponded
to the highest perceived contributor and '9' corresponded to the lowest contributor:
cakes, biscuits and pastries; butter and margarine; whole milk and semi-skimmed
milk; cooking oil, salad oils and mayonnaise; cheese; red meat; bacon, sausages,
meat pies, pasties or other meat products; chips and chocolate. These food groups
corresponded to those listed on the feedback tool.
The current advice plus low-fat recipes group, current advice plus feedback group
and the current advice plus recipes plus feedback group were also asked additional
questions. The feedback group and recipes plus feedback group were asked how
difficult they found the tool to complete and to understand, with responses
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measured on a 7-point scale from 'extremely difficult' to 'extremely easy'. The
usefulness of the feedback tool in identifying their sources of fat was measured
from 'extremely useful' to 'not at all useful', while degree of use of the tool in
deciding what changes to make was measured from 'all of the time' to 'none of the
time'.
The recipes group was asked how much they used the recipes, measured from 'not
at all' to 'a great deal', how helpful they found the recipes, from 'extremely
unhelpful' to 'extremely helpful' and how much they liked the recipes, from
'dislike extremely' to 'like extremely'. All responses were measured on 5-point
scales. The recipes used were also listed.
8.3.4 Feedback tool
The feedback tool was developed from the food frequency questionnaire
described in Chapter 4. The feedback tool consisted of a list of 19 foods or food
groups, which included the main sources of fat in Britain (NFS, 1993) and also
reduced fat versions of foods, such as: lean cuts of meat, reduced-fat cheese,
reduced-fat spread and salad oils. These were included in the list since they
represent one possible course of action to reduce fat intake. For each of the foods
listed, a 'fat score' was given for a normal portion size (Crawley, 1990) and also a
reduced portion size (reduction obtained from a pilot study) since reducing fat
intake may also be attempted by reducing the amount of food eaten on each
occasion, as well as a reduction in the frequency of consumption. These fat scores
corresponded to the grams of fat content of each portion size (McCance and
Widdowson, 4th edition, 1978). The respondent was asked to state the number of
times they consumed each food per week, and then to multiply this score by the
portion size score. The results indicated the amount of fat obtained from each
food. Finally, these results were summed to give a total fat score, which indicated
whether subjects were consuming more or slightly more fat than recommended or
the right amount of fat. These scores corresponded only approximately to total
grams of fat.
The feedback tool was validated in a pilot study by comparison of feedback total
scores to daily percentage energy from fat and grams of fat from 4-day weighed
dietary records. Both feedback tool and dietary records were completed by 42
subjects. The correlation between the feedback score and percentage energy from
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fat and grams of fat from dietary records was 0.42 (p<0.01) and 0.48 (p<0.01)
respectively. The fat score from the feedback tool (mean± s.e.m.=113.29±3.14)
significantly overestimated (p<0.01) fat intake compared to the grams of fat from
the dietary records (101.62±4.20). Mean percentage energy from fat was
39.2±1.60. A feedback tool identical to that described, but containing a measure
of portion size (a picture of a medium serving of each food listed (Crawley,
1990), the individual stating his portion size as small, medium or large compared
to the picture) identical to that used in the food frequency questionnaire described
in Chapter 4, was also piloted along with the feedback tool described above. The
correlation between the total fat score and grams of fat from 4-day diet records
was 0.54 (p<0.05). This version of the feedback tool was disliked by the pilot
study subjects and was viewed as too difficult to use as a rapid assessment method
of dietary fat intake.
Classification of pilot study subjects into tertiles by fat score from the feedback
tool was slightly more accurate using grams of fat from the dietary records than
using percentage energy from fat as the comparison method. Using grams of fat
and percentage energy from fat as the comparison methods, the percentage of
subjects classified into the same tertile by the feedback fat score was 50% and
40% respectively; the percentage classified into the adjacent tertile was 43% and
53% respectively, while the percentage grossly mis-classified into opposite
tertiles was 7% for both comparison methods. This minimum misclassification
was achieved by using a score of less than 80 as the 'low fat diet category', where
no dietary change was required, 80 to 100 as the 'medium fat category' - some
reduction in fat intake required, and greater than 100 as the 'high fat category' - a
great deal of change required to reduce fat intake to the recommended level. The
comparison levels from the dietary records were low fat, less than 35% energy
from fat, medium fat, greater than or equal to 35% but less than 37%, and high
fat, greater than 37% energy from fat.
8.3.5 Analysis
All 4-day weighed dietary records were coded by two trained nutritionists and
analysed using the Norwich IFR nutrient database based on McCance and
Widdowson food composition tables (Holland et al., 1991). Daily group means
for energy (kcal), fat (grams and as a percentage of total food energy), grams of
protein, carbohydrate and fibre were calculated. The percentage energy from fat
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from each of 17 food groups was also calculated, while nine food groups identical
to those listed in the questionnaire above were ranked 1 to 9 based on their
contribution to total fat intake.
Change from the baseline 4-day weighed dietary record was calculated for energy,
grams of fat and percentage energy from fat. Repeated measures analysis of
variance was performed on these measures, the 17 food group data and body
weight for all intervention groups. Students t-test and analysis of variance were
used to test for significant differences within each group and between groups.
The relationship between perceived and actual ranked sources of fat at the three
time points was investigated by first calculating Pearsons' correlation coefficient
for each person at each time point for the nine ranked foods. The number of
subjects in each experimental group whose correlation coefficient was greater
than 0.58 (Pearsons' correlation, one-tailed, with 8 degrees of freedom at p=0.05
level of significance; correlations greater than or equal to this value indicate a
significant relationship between the ranked sources), indicating that the
relationship between perceived and actual ranked sources of fat was greater than
chance alone, was then determined. The change in the number of subjects
achieving a significant correlation at the three time points was examined using
cross tabulation and the x2 statistic. Repeated measures analysis of variance was
used to investigate differences between correlations over time and between
groups.
Mean scores calculated from ANOVA were used to examine barriers and other
measures on the questionnaire, while repeated measures analysis of variance was
used to examine changes over time and between groups
All statistical analyses were carried out using SPSS (Version 4.0, SPSS Inc.,
Chicago).
8.4 Results
One hundred and sixty five subjects completed the study; the characteristics of the
total sample are shown in Table 8.4.1.
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As shown by a six (group) by three (time) ANOVA, all experimental groups
significantly (p<0.01) reduced their fat intake as a percentage of energy from fat
compared to the control group between baseline and week 3, while only the
current dietary advice group, advice plus recipes group and advice plus recipes
plus feedback group had made a significant (p<0.05) reduction from baseline by
week 6 (see Fig. 8.4.1).
From an identical analysis using grams of fat measures, at week 3 only the advice
plus feedback group and the advice plus recipes plus feedback group had
significantly (p<0.01) reduced their fat intake from baseline compared to the
control group, and also compared to the advice plus recipes and reduced-fat
products groups, while at week 6 only the current dietary advice group, advice
plus feedback and advice plus recipes plus feedback group had made a significant
(p<0.01) reduction from baseline (see Fig. 8.4.2). This was accompanied by a
non-significant increase in % energy from carbohydrate and a reduction in
protein. No significant difference in reduction of percent energy from fat was seen
between groups at week 3, while the current dietary advice group and advice plus
recipes group reduced their intake significantly (p<0.05) more than the reduced-
fat products group between baseline and week 6.
Significant reductions (508.8±34.8 kcal per day) in energy intake were made
between baseline and week 6 by the current dietary advice group and the reduced-
fat products group (p<0.001), and advice plus recipes and advice plus recipes plus
feedback groups (p<0.01) (see Fig. 8.4.3). This was accompanied by a significant
(p<0.05) but small reduction in weight for the current dietary advice group
(0.65kg), advice plus feedback group (0.53kg) and reduced-fat products group
(0.41kg). The apparent inconsistency between energy reduction and weight
reduction suggests that energy values represent intake on the days measured but
not usual intake over the previous weeks, or that there was large under reporting
of intake on the days measured.
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Table 8.4.2. Main contributors to dietary fat intake at week 1 and week 7 of the
study
% contribution to total fat intake
(g fat /total fat)
Food group
butter and margarine
cakes and biscuits
bacon, sausages and meat products
cheese
whole and semi-skimmed milk
snacks
cereals
fruit and vegetables (including if fried)
meat dishes
cooking oils and salad oils
chocolate
red meat
fish and poultry
eggs and egg dishes
cream, yoghurt, other dairy
chips
miscellaneous (soups, jam)
week 1 week 7
14.0±0.8
11.7±0.7
12.2±0.9
11.6±0.8
8.9±0.7 9.5±0.8
8.4±0.6 8.1±0.6
6.3±0.4 6.0±0.5
6.3±0.5 4.4±0.5
6.1±0.3 7.6±0.5
4.8±0.4 5.2±0.4
4.5±0.6 4.8±0.6
4.3±0.5 4.11±0.5
4.20±0.4 3.49±0.4
4.06±0.5 4.71±0.6
3.93±0.3 5.72±0.6
3.65±0.4 4.79±0.6
3.43±0.4 3.02±0.4
2.74±0.4 2.68±0.5
1.35±0.2 1.83±0.2
8.4.2 Dietary changes questionnaire: potential barriers
Mean scores for all experimental groups indicated a perceived reduction in fat
intake during the study (mean±s.e.m.=3.59±0.09) and liking for the changes made
(3.63±0.08). Mean scores indicated a perceived ease of change for the current
advice plus feedback group and difficulty in making the changes for the advice
plus recipes group and the advice plus recipes plus feedback group, which
suggests that the use of recipes may have led to difficulties (see Fig. 8.4.4).
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Baseline:
energy (kcal) per day 1294.51±76.8
grams fat per day
	 93.7±6.7
Change grams fat
per day baseline to -28.7±7.3
week 3
Change grams fat
per day week 3 to - 5'2±3.9
week 6
Change in grams
fat per day baseline
to week 3 from:
cakes	 -4.7±2.4*a
butter, margarine
and cooking Oils	 -4.1±3.8*
milk, cream and -4.0±1.6*
eggs
red meat and meat 
-11.0±3.0* a
products
cheese	 -0.7±1.6
chocolate and snacks -3.8±1.4*
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Table 8.4.3. Main dietary changes made by each dietary group during the study
(mean ±s.e.m.)
Group current dietary	 advice plus
	 current advice	 reduced-fat	 advice plus
advice group
	 recipes group plus feedback products group recipes plus
group	 feedback
group 
1101•0±56.1b 1388.4±163.6 1158.9±53.3 b 1500.0±98.0a
84.83±4.62 104.6±14.8a 80.0±4.3a 103.8±5.8
-27.0±8.8 -37.1±15.3 -13.7±450 -32.4±8.0
-1.3±6.0 -6.0±6.9 -0.4±4.1 -1.0±6.1
-5.5±1.0" -17.8±12.9*b +0.3±13 C
-4.9±5.7 -6.2±2.7* 7.5±1.4* -9.3±2.8*
.	 .-45±13* -2.5±1.0* -4.1±1.2 * -*5.5±2.2
-4.6+2.6*b -36±20b.. +2.9+1.9b
-1.9±2.0 -1.1±1.4 +0.6±1.1 -20±2.0*
-3.4±1.8 -3.1±1.5 -3.7±1.5 -3.1±2.4
* source of fat significantly (p<0.05) different from baseline; a,1),c different letters indicate
significant differences between groups
Mean scores for difficulties in maintaining the changes at week 4 (scale: -3,
'extremely difficult' to +3, 'extremely easy') were negative for eating: at
restaurants (-1.17±0.12), at friends houses (-1.07±0.10), snacks outside the home
(-0.77±0.11) and take-away foods (-1.15±0.12).
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usual on food due to the dietary changes was positive (0.75±0.18). The mean
scores for perceived health compared to pre-intervention were positive for all
groups (total sample: 0.78±0.09) indicating a perceived positive effect of the
dietary changes on health.
8.4.3 Usefulness of recipes
Mean scores indicated that recipes were well liked (mean±s.e.m.: 3.48±0.20) and
perceived as useful (2.76±0.26). However, as mentioned earlier, the recipes were
not reported to have improved the taste of the diet and did not lead to a greater
reduction in fat intake than the other strategies.
8.4.4 Usefulness of feedback tool
The mean score for perceived usefulness of the feedback tool was positive
('useful') for both the advice plus feedback group and the advice plus recipes plus
feedback group (both groups: 5.32±0.75). However, mean scores for both groups
indicated that the tool was difficult to understand (4.37±0.48). The majority of
subjects in both groups reported reducing the foods for which they scored highly
on the feedback tool, using the tool most of the time to decide what changes to
make.
The feedback tool appears to have partly achieved the aims for which it was
devised: subjects felt that it was a useful indicator of sources of fat in the diet,
while the changes they made were based on the feedback, such that they cut out
those foods which according to the feedback tool contributed highly to their fat
intake.
Correlations of total fat score from the feedback tool with grams of fat and %
energy from fat from 4-day weighed intakes were: week 1, 0.56 (p<0.01), 0.29
(ns); week 3, 0.36 (p<0.05), 0.20 (ns), and week 6, 0.32 (p<0.05), 0.13 (ns). Thus,
while the fat score from the feedback tool was significantly associated with the
grams of fat intake per day measured by the 4-day weighed intakes, the ability of
the feedback tool to estimate actual fat intake decreased with time, while the
feedback tool proved an inaccurate measure of % energy from fat at all time
points.
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Table 8.4.4. Classification of subjects into high, medium or lower-fat consumers
by feedback score and weighed dietary records
week 1 week 3 week 6
% correct (%E fat ) 64.4 60.0 52.9
% correct (grams fat) 84.0 71.4 56.2
% within one category (%E fat)
0 2.9 0
% within one category (grams fat)
0 3.3 0
% grossly misclassified (%E fat)
35.6 37.1 44.1
% grossly misclassified(grams fat)
16.0 36.7 43.8
high fat - >37% E from fat, >100 grams of fat/day, feedback score >100
medium fat - between 35% and 37% E from fat/day, between 80 and 100 grams of fat/day,
feedback score between 80 and 100
lower fat - <35% E from fat, <80 grams of fat/day, feedback score<80
At week 1, all high-fat consumers were correctly informed by the feedback tool
that their fat intake was high; however, by week 6, approximately a quarter of
subjects were still consuming a high fat diet but were informed by the feedback
tool that their fat intake was low (see Table 8.4.4). At the end of the study,
approximately 25% of subjects consuming less than 80 grams of fat per day were
consuming greater than 35% energy from fat per day, indicating that a more
accurate classification of subjects may have occurred if the criteria for
classification as a 'low fat' consumer by the feedback tool had been lower than
that used.
Assessment of dietary sources of fat during the study was less than that expected
by chance (Pearson's correlation coefficient less than 0.58, (p<0.05), as described
in Section 8.3.5). Mean correlation ± s.e.m. for total sample at weeks 1, 4 and 7
were: 0.36±0.03; 0.37±0.03; 0.40±0.03, (p<0.05), indicating that most subjects
were not able to accurately assess the main sources of fat in their diet.
Table 8.4.5. Percentage of subjects accurately estimating main sources of fat
intake at weeks 1 and 7 for experimental groups
% accurate current dietary advice plus advice plus reduced-fat advice plus
advice group recipes group feedback
group
products group recipes plus
feedback group
week 1 25.8 11.8 36.7 34.6 15.8
week 7 25.8 29.4 33.3 30.8 36.8
n 31 17 30 26 19
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Table 8.4.4 shows the percentage of subjects in each group who were able to
accurately estimate the main sources of fat in their diet at weeks one and seven.
The number of accurate subjects increased for the advice plus recipes group and
advice plus recipes plus feedback group between week 1 and week 7, while
approximately equal numbers in the other groups increased as decreased ability
(see Table 8.4.4). It appears that involvement in the intervention study may have
increased ability to estimate personal sources of dietary fat for subjects who
initially were unable to estimate their main sources, rather than the feedback tool
or the conventional dietary advice, since the advice plus recipes plus feedback
group were equally as able to estimate their main sources of fat as the advice plus
feedback group.
8.5 Discussion
While all methods examined enabled a significant reduction in fat intake in the
short-term, neither the feedback tool nor the low-fat recipes resulted in a
significantly greater reduction in fat intake compared to normal dietary advice.
However, improvements in family support, ease of change and ability to control
weight associated with use of the feedback tool and lack of difficulties in eating
convenience food and cooking for the family at home, suggest that this strategy
for improving dietary compliance could contribute to greater long term
compliance with a reduced-fat diet.
Family support has been shown to be a perceived barrier to healthier eating
(Crawford and Baghurst, 1990; Sheiham et al., 1990; Chapter 6) while degree of
family support was also found to be an important discriminator on success of
reducing fat intake in the intervention study described in Chapter 7. Thus greater
family support may indicate greater long-term success. This may also be the case
for the greater ease of change and the lack of difficulty associated with the
feedback tool which have been shown to affect degree of success of change
(Chapter 7). Perceived ability to control weight has been shown to be significantly
correlated with attitude towards reducing fat intake (Shepherd, 1988; Chapter 6),
while it appears to be of more concern to women than men (Sheiham et al., 1990).
Since weight control is highly related to intention to reduce fat intake (Shepherd
and Stockley, 1985, 1987; Brug et al., 1993), a greater perceived ability to control
weight may increase intention to reduce fat intake and comply with dietary
advice.
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The inconsistency in findings between reported energy reduction and actual
weight loss suggests that subjects were only reporting and making 'favourable'
dietary changes during the four-day monitoring period. This apparent willingness
to behave in a favourable manner for the investigators may throw some doubt
upon the validity of the questionnaire responses also.
The reduction in fat intake achieved during the study was due mainly to a
reduction in intake of cakes, butter and margarine, dairy products and meat and
meat products, although the effect of these reductions on total fat intake varied
between groups, indicating that successful reduction of fat intake can be achieved
by several techniques. This has been shown in many intervention studies (Gorder
et al., 1986; Gorbach et al., 1990; Buzzard et al., 1990; Kristal eta!., 1992).
Several intervention studies have used additional dietary advice to assist reduction
of fat intake (Gorbach et al., 1990; Buzzard et al., 1990; Henkin et al., 1992), but
only White and Skinner (1988) compared the effectiveness of additional advice
(knowledge orientated advice) with normal dietary advice, on ability to reduce fat
intake. In agreement with findings in the present study, no difference in change in
dietary intake was found between the two groups of adolescents, while there were
no reported measures of psychosocial factors.
At week 1 the feedback tool was able to fairly accurately assess fat intake as
measured by grams of fat intake from 4-day weighed intake, but not as accurately
by percentage energy from fat. Thus at week 1, over two-thirds of subjects were
correctly classified by the feedback tool as high, medium or lower-fat consumers
by each comparison method. However, the feedback tool tended to over-estimate
degree of dietary change, so that classification ability decreased over time.
Several subjects in the feedback groups reported eating more of foods which were
quite high in fat but were not included on the feedback tool. Refinement of the
feedback tool to increase the relationship between the feedback score and
percentage energy from fat (from weighed intakes) and also to reduce the
observed over-estimation of dietary change is needed before the tool can be used
confidently to assess individual intake and dietary change.
Food frequency questionnaires, such as that described in Chapter 4, which (i)
contain foods that contribute highly to fat intake in the U.K., (ii) contain foods
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which are lower in fat but if frequently eaten could contribute significantly to an
individuals' fat intake, and (iii) are validated at the individual level, may provide a
more accurate assessment of an individuals' fat intake than a short tool. However,
in the present study, the use of a tool which was short, could be self-completed
and the results interpreted immediately by the subject was needed. For those
responsible for health education, a self-complete tool, if accurate enough, would
provide a more feasible method of assessment of fat intake for the general public
than a long food frequency questionnaire, since it requires less time and effort to
complete, and involves low costs.
It is likely that many people were unsure and were simply guessing their sources
of fat intake, since correlations between perceived and actual ranked sources were
not significant. This suggests that providing accurate, personalised information on
sources of fat intake, together with an indicator of need to reduce fat intake may
assist dietary fat reduction. Both groups (recipes group and combination of
recipes and feedback group) who were initially poor at assessing their dietary
sources of fat increased to the same extent, while for those groups initially more
accurate, no increase in ability was evident. This suggests that feedback had little
affect on ability to assess sources of fat, while involvement in an intervention
study of this kind may lead to an increased awareness of fat intake in consumers
who are not initially aware of their fat intake. However, the inaccuracy of the
feedback tool may have affected its usefulness.
The usefulness of the feedback tool in estimating initial total fat intake suggests
that such a tool may help reduce the apparent misperceptions of personal fat
intake in the U.K. and hence increase intention to reduce fat intake. Greene et al.
(1992) have shown that feedback concerning dietary intake can influence
intention to reduce fat intake. The ability of the feedback tool to influence
peoples' perceptions of their fat intake and also their likelihood of reducing their
fat intake is investigated in Chapter 12.
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Chapter 9: Perception of current fat intake
9.1 Introduction
Peoples' perception of their fat intake appears to be poorly related to their actual
fat intake, as discussed in Chapter 5. This mis-perception regarding fat intake may
partly account for consumers' lack of intention to reduce their fat intake, either
indirectly by affecting attitudes, or directly. It is conceivable that enabling people
to make more accurate assessments of their fat intake may affect their intention to
reduce their fat intake. The achievement of this goal is dependent upon the
information which people use to assess their fat intake. If mis-interpretation of
this information is the cause of misperception, then health educators may need to
address this issue in order to attain the reduction of fat intake goal for the U. K.
The information people use to estimate their fat intake has not previously been
investigated. It is hypothesised that people think of foods they frequently
consume, perhaps also considering whether these foods are high or low in fat. It is
also hypothesised that people compare their fat intake to that of others, which may
result in optimism regarding personal fat intake, since optimism has been shown
for many health related behaviours (Weinstein, 1980). Sparks et al. (under review)
found that people viewed themselves as consuming fewer high-fat foods (meat,
cheese, margarine/butter, biscuits, buns, cakes and pastries) than other people of
the same sex and age, while risk ratings of susceptibility to weight gain, heart
disease and feeling unwell due to food intake were significantly (p<0.001)
correlated to consumption of these foods.
9.2 Aims
The aims of the study described in this chapter were to investigate the information
which people use to estimate their fat intake and determine whether comparative
optimism regarding fat intake is apparent.
9.3 Method and Analyses
Seventy randomly selected subjects were approached in a town centre and asked
to take part in a short interview about their diet. The interview was based on a
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questionnaire consisting of ten questions concerning perceived fat intake and
three demographic questions. A copy of the questionnaire can be found in
Appendix F.
Subjects were asked to compare their fat intake with people they knew by the
question:
"Compared to other people (men / women) that you know of your age do you
think that your dietary fat intake is..."
and with the average British person of the same sex and age as themselves by the
question:
"Compared to the average British man/woman of your age do you think that your
dietary fat intake is...".
Responses were measured on 7-point scales from 'extremely low' to 'extremely
high', with all categories labelled.
Subjects were then asked to state how they would estimate their fat intake if they
had simply been asked to state their fat intake, rather than asked the question in
the above comparative formats. Response categories were 'compared to other
people I know', 'compared to the average person' or 'other'. If the subject
responded 'other' then they were asked to give greater detail.
Using an open-ended format, subjects were asked to state the main reasons for
their perceived fat intake in both of the above comparative situations. Up to three
responses were asked for in each case, but more were recorded if given (this
rarely occurred), while subjects were not prompted to meet this response level.
Subjects were asked to specify whether 'most' or only 'some' people should reduce
their fat intake. They were then asked to be specific. If there was no response,
subjects were prompted by the categories 'old', 'young', unfit' or 'overweight'.
Perceived need to reduce fat intake, past attempts to reduce and perceived need to
lose weight were measured by the questions:
"Do you think that you should reduce the amount of fat in your diet ?"
"Have you tried to reduce your fat intake in the past?"
"Do you think that you need to lose weight?"
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with responses recorded as simple 'yes' or 'no' options. Sex, age (in years) and
education level were also recorded.
A total of 121 reasons for perceived fat intake compared to the average person and
to people known were given. Grouping of similar responses was achieved by
simple content analysis, for example, responses mentioning cheese, cream or
yoghurt would be grouped under 'dairy products'. Further grouping was achieved
by coding for high or low perceived intakes of a given food; for example, a high
perceived intake of chips or fried food was a frequently mentioned reason for
perceived high fat intake, while a low perceived intake of chips or fried food was
a frequently mentioned reason for low perceived fat intake.
Differences in the frequency distribution for perceived fat intake by each
comparative method were identified using the 7C2 statistic, with a significance
level of p<0.05. The x2 statistic was also used to identify differences in the
frequency distribution of each given reason for perceived fat intake between the
two comparison methods. The relationship between perceived fat intake by the
two comparison measures was examined by Pearson correlation coefficients.
9.4 Results
Thirty-eight males and thirty-two females took part in the study. The average age
of subjects was 34.2 years (range: 19-68), while most were educated to '0' level
standard (or equivalent) or higher (17 subjects received less than '0' level
education, 25 to 0' level, 14 to 'A' level and 10 to Degree level).
Table 9.4.1. Comparison of fat intake with people known to the subject and with
the average British person (n=70)
Dietary fat intake
Reference
group
extremely
low
very
low
quite
low
about
right
quite
high
very
high
extremely
high
People known %
Average person %
7
9
3
7
29
27
36
43
18
7
4
6
3
1
9.4.1 Comparison of fat intake with others
As shown in Table 9.4.1, significantly (x 1,62=9.25; p<0.01) more people
perceived their fat intake to be low than high compared to the average person,
while no significant difference was found when fat intake was compared to known
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others. Perception of fat intake compared to people known to the subject and to
the average person were significantly correlated (r=0.76, p<0.01).
A significant (X2,22=8.64; p<0.001) difference in the distribution of perceived fat
intake by the two comparison methods was found, due to a higher perception of
fat intake compared with known others than with the average person (see Table
9.4.2). There was no significant effect of sex, age or education on perceived fat
intake.
Table 9.4.2. Cross-tabulation of perceived fat intake compared to people known
by the subject and compared to the average person
Perceived intake compared
to average person
Perceived intake compared to people known
less than	 same as	 more than Total
less than 25 2 2 29
same as 2 19 7 28
more than 0 2 8 10
Total 27 23 17 n=67
Thirty-three percent of subjects felt that 'most people' should reduce their fat
intake, 24% that 'people who are overweight' should reduce their fat intake and
23% that 'young people' should reduce their fat intake.
Significantly (X1,22'10.23; p<0.001) more people felt that they needed to lose
weight if they stated that their fat intake was high compared to people they knew,
rather than low or the same as known others. All subjects who felt that they
should reduce their fat intake (n=36) reported that they had tried to reduce their
fat intake in the past, 32 subjects also stating that they needed to lose weight; all
subjects who did not perceive a need to reduce their fat intake had not tried to
reduce their fat in the past and did not feel that they needed to lose weight.
9.4.2 Reasons for perceiving fat intake as high or low
The reasons given to explain perceived fat intake were placed into 12 main
categories, as shown in Table 9.4.3 and Table 9.4.4. High perceived intake of
high-fat foods, low perceived knowledge about food and diet and high perceived
intake of high-fat foods compared to others were reasons frequently mentioned for
subjects who perceived total fat intake as high, while low perceived intake of
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high-fat foods, high perceived knowledge and low perceived intakes of high-fat
foods compared to others were frequently mentioned reasons by subjects who
perceived their fat intake as low. The most common response for perceived fat
intake compared to others (average person and people known) was "they eat more
fat than me" (n=14, low perceived fat intake for both comparisons), while the
following were also mentioned: "they eat more fat on their meat than me", (n=6,
perceived low perceived fat intake for both comparison methods); "they eat less
fat than me"; "my friends eat a lot of take-aways" (n=4 and n=2 respectively, low
perceived fat intake compared to people know); "the average woman is fat" (n=2,
female, low perceived fat intake compared to average); "a lot of my friends are
dieting" (n=3, females, high perceived fat intake compared to people know) and "I
eat a lot" (n=6, high perceived fat intake, both comparisons).
Table 9.4.3. Fat intake perceived as high or low due to belief that...
Reason
1	 I eat a lot of/very little chips or fried food
2	 I eat a lot of/very little meat or the fat on meat
3	 I eat a lot of/very little cakes or biscuits
4	 I eat a lot of/very little cheese or other dairy product
5	 I eat a lot of/very little butter or margarine
6	 I eat a lot of/very little take-away, convenience or 'junk food', crisps or snacks
7	 I eat a lot of/very little white meat
8	 I eat a lot of/very little reduced-fat products
9	 I eat a lot of/very little vegetables, fruit or salad
10	 I exercise a lot/very little or am vegetarian
11	 I eat a balanced diet, know about fat in foods, am health or weight conscious, read food
labels about fat
12	 Compared to others my fat intake is high/low or my intake of a given food is high/low 
As shown in Table 9.4.4, from X 2 analysis, significantly (x2 ,1 2=6.81; p<0.05)
more people perceived their fat intake as low due to a low perceived intake of
chips or fried food when comparing themselves to people they knew rather than
with the average person. This was the only significant difference in reasons given
for the two perceived fat estimation methods.
Subjects who felt that their fat intake was high rarely mentioned their intake of
reduced-fat products, vegetables, fruit and salad, white meat or their knowledge
about diet. Although low consumption of chips and fried food was one of the most
popular reasons for subjects perceiving their fat intake as low compared to people
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they knew, this reason was infrequently mentioned in comparisons with the
average person. The most frequently mentioned reason for perceiving fat intake as
low was a high perceived knowledge about diet and a low perceived fat intake
compared to other people. The most popular reason for perceiving fat intake as
high was a high perceived intake of chips and fried food, followed by a high
perceived fat intake compared to others.
Table 9.4.4. Reasons given for subjects perception of personal fat intake
compared to people known by the subjects and to the average person
Reason	 1*	 2 3 4 5 6 7 8 9 10 11 12
Compared to people known
low	 10	 3 5 3 2 0 3 7 6 3 11 12
about right	 7	 3 2 0 0 1 6 2 6 0 11 8
high	 8	 1 5 0 5 5 0 0 1 1 1 6
Total	 25	 7 12 3 7 6 9 9 13 4 23 26
Compared to average person
low	 1	 4 5 3 1 1 4 6 6 3 12 10
about right	 9	 1 4 0 1 1 4 3 5 0 10 7
high	 11	 1 3 0 4 4 0 0 1 0 0 8
Total	 21	 6 12 3 6 6 8 9 12 3 22 25
* p<0.05 between comparison groups
Slightly more (n=28) people estimated their fat intake by comparing themselves to
people they knew than by comparing themselves to the average person (n=19) or
by any other method (n=22). In this 'other method' category, two people said that
they thought about information they had seen on the television or in magazines
about food and diet, while all other subjects said that they simply thought about
the food they ate. However, it is possible that the response rates for the two
comparison methods are artificially high, since subjects were prompted with these
two categories.
9.5 Discussion
Perception of fat intake in the present study appears to be largely due to
perceptions of intake of certain foods as high or low, similar reasons being given
for comparisons with the average person and with known others. Specific
comparisons concerned total fat intake, consumption of the fat on meat, of take-
aways, and perceived weight compared to others. Comparative optimism
regarding intake of high fat foods was shown by Sparks et al. (under review).
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These findings suggest that mis-perception of total fat intake may be partly due to
optimism regarding perceived intake of high fat foods, since this information is
used to estimate total fat intake.
If the estimation of intake of foods as 'high' or 'low' is incorrect, due to a lack of
knowledge concerning the quantities of foods that should be consumed on a low
fat diet, then providing people with information regarding recommended number
of servings of different foods may also affect perception of fat intake. Further,
since comparisons of intake of foods with others occurs frequently, then providing
people with information on number of servings consumed by others may also
affect perceptions of fat intake.
Since people who perceive their fat intake as low (or about right) think that they
know about diet and fat intake, it may be worth investigating their actual
knowledge. Provision of information about what the average person eats and then
asking people whether they feel their intake is higher or lower than average
compared to this specified amount may affect judgements of intake. Weinstein
(1983) suggests that presenting people with descriptions of the preventative
actions of others may be useful since people attempt to reduce their risks below
the level faced by the rest of the population. Similarly, if people knew what the
average person was eating, it may not only affect their perception of their personal
fat intake but also motivate them to reduce their intake if it is then perceived to be
high, in order to reduce their intake below that of others.
It appears that perception of fat intake as low in the present study involved many
'risk reducing' factors; thus, intakes of fruit and vegetables, white meat and
reduced-fat products were frequently mentioned by people who perceived their fat
intake as low but not by those who perceived their fat intake as high. Weinstein
(1984) found that unrealistic optimism about susceptibility to several disorders
including heart disease and cancer was associated with a greater number of risk
decreasing factors being mentioned than risk increasing factors when assessing
susceptibility. It is possible that people in the present study who mentioned many
risk-reducing factors may be exhibiting optimism; a further study of similar
design but incorporating actual fat intake and actual frequency of consumption of
foods could investigate this possibility.
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People's perception of their fat intake may be affected by their perceived weight,
since more people who felt that their fat intake was high compared to known
others felt that they were overweight. This is understandable since many slimming
diets now advocate a low fat diet and so being over-weight may be viewed as due
to consuming a high fat diet. However, this could mean that many people who
consume a high-fat diet, but are not over-weight, will not perceive a need to
reduce their fat intake.
All subjects who perceived a need to reduce their fat intake had tried to reduce
their intake in the past, while all subjects who did not feel that they needed to
reduce their intake had not reduced their fat intake in the past. This may reflect
'maintainers' of behaviour change and 'pre-contemplators' (Prochaska and
DiClemente, 1982) who have either not thought about change or who have
dismissed a need for change as non-applicable to themselves.
The relationship between perception of fat intake and intake of foods compared to
others, perceived weight, past change and perceived need to change merits further
investigation, to determine whether these variables can account for the apparent
misperception of fat intake.
112
Need to reduce and past change
Chapter 10. The effect of "need to reduce" and
"past change" on likelihood of reducing fat intake
10.1 Introduction
Dietary advice in Britain over the past five years has focused on the reduction of
dietary fat intake, in an attempt to reduce the incidence of coronary heart disease,
cancer and obesity. The objective is to reduce the average fat intake to 35 percent
energy from fat by the year 2000 as outlined in the Health of the Nation report
(DoH, 1992). Changes in average food intake over the last five years may appear
to reflect this advice to some extent; thus people now eat more fruit, wholemeal
bread and low-fat spreads and less butter, margarine, cream, whole milk and
cheese (Household Food Consumption and Expenditure Surveys, 1988 to 1992).
However, although these changes have resulted in a reduction in the average
grams of fat consumed per day, there has been no reduction in average percent
energy from fat, which remains at 41.6 percent (NFS, 1993), due to a
simultaneous reduction in energy intake.
It appears, however, that many people in Britain no longer feel that they need to
make further dietary changes, as discussed in Section 3.6.
In the Health Belief model (Rosenstock, 1974; Becker, 1974) and the
transtheoretical model (Prochaska and DiClemente, 1982), awareness of
performing a risk behaviour is seen as an important prerequisite for health-
behaviour change; thus misperception regarding perceived fat intake and hence
need to change may have a detrimental effect on intention to change and actual
behaviour. The social cognitive theory (Bandura, 1986) suggests that past
behaviour affects future performance of the behaviour; this may also apply to
future intention to perform the behaviour. Similarly, within the model of Planned
Behaviour (Ajzen, 1985), it is plausible that past attempts at dietary change may
affect future intention to perform the behaviour. For example, the perceived
effectiveness of past dietary change may effect perceived need to make further
dietary changes; an individual who views his or herself as having successfully
reduced his or her fat intake in the past may not feel a need to make further
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dietary changes. The individual may not therefore take heed of health messages
(one form of social pressure) regarding the importance of reducing fat intake,
since he or she may feel that the messages are aimed at people other than the self.
As described by Ajzen and Timko (1986), attitude may be seen as consisting of an
affective component concerning enjoyment or displeasure associated with
performance of a behaviour, and a cognitive component concerning the
desirability of performing a behaviour. Inclusion of both measures of attitude
within the model of planned behaviour (Ajzen, 1991) may provide greater insight
into the relationship between attitude and intention.
In a sample representative of the British population (see Chapter 5),
approximately half of the sample did not intend to reduce their fat intake in the
future, while approximately three-quarters of the sample stated that they had
changed their diet in the past in order to reduce their fat intake. Only one third of
those consuming a high fat diet accurately classified their fat intake. A similar
misperception of fat intake and lack of intention has been found in the
Netherlands (Van Assema, 1993; Brug et al. 1993; in press). Brug et al. (in press)
found that 55% of subjects incorrectly estimated their fat intake, the majority of
these subjects underestimating their fat intake, while only 16% of female and 10%
of male subjects intended to reduce their fat intake in the future. Perceived fat
intake was also significantly correlated with intention to reduce fat intake, such
that a greater intention to reduce fat intake was seen for those subjects who
perceived their fat intake as high. Thus reducing misperception of fat intake may
increase intention to reduce fat intake, which could aid attainment of the
recommended fat intake goal.
This inability to accurately estimate current fat status may be partly due to
comparative optimism when comparing one's own intake to that of others (see
Section 2.4.1).
Several studies have found that weight control is an important factor, especially
for women, when attempting to reduce fat intake (Sheiham et al., 1990; Crawford
and Baghurst, 1990). Armstrong et al. (1992) found that adults who reported
reducing their dietary fat intake were more likely to be female and have restricted
their diets in the past to control their weight. The study reported in Chapter 9
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showed that significantly (p<0.001) more people who perceived their fat intake as
high compared to those who perceived their fat intake as low reported that they
needed to lose weight. Thus it was felt that perceived fat intake, perceived need to
reduce fat intake and intention may be affected by perceived body weight. Also,
the main reasons for perceiving fat intake as high or low were mainly self-
reported intakes of high fat and lower fat foods. It was therefore felt that
perceived fat intake, perceived need and intention to reduce fat intake may be
affected by perceived body weight and perceived contribution of different foods
to total fat intake.
Weinstein (1984) investigated the factors which subjects felt were important in
determining their susceptibility to several disorders, including heart disease and
cancer, and the relationship between perceptions of vulnerability and actual
vulnerability. Factors were classified into five groups: (i) actions and behaviour
patterns (ii) heredity (iii) physiology or physical attributes (iv) environment (v)
psychological attributes. Unrealistic optimism about their susceptibility was found
to be mainly due to biases about actions and psychological attributes (controllable
factors) that determined their susceptibility. Although risk increasing factors were
found to have a greater weighting on risk judgements than risk decreasing factors
(from multiple regression) few risk increasing factors were cited and thus
optimism existed. The association between risk judgements and relevant risk
factors was poor. Weinstein states that generally, people appear unable to
recognise the relationship between their own actions (actual risk) and their
perceived risk.
10.2 Aims
The main aims of the study presented in this Chapter were to investigate the effect
of perceived need to reduce fat intake and reported degree of past dietary change
on likelihood of reducing fat intake.
10.3 Method
One hundred and eighty subjects were recruited to take part in a 'food marketing
study' through advertisements placed in local papers. These subjects were also
involved in the study described in Chapter 8. Subjects were instructed on how to
weigh and record their food intake for four days (baseline dietary record), but
were given no further information about the study. After returning the dietary
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booklets, subjects' weights and heights were measured and a questionnaire based
on the model of planned behaviour was completed by intervention subjects. This
was also completed by control subjects, at the end of the study. One hundred and
forty seven subjects actually completed the questionnaire. A copy of the
questionnaire can be found in Appendix G.
The dietary records were used to determine actual percentage fat intake and
percentage fat from nine food groups. Perceived fat intake from the questionnaire
was compared with fat intake calculated from baseline dietary records for
intervention subjects and with end of study dietary records for control subjects.
10.3.1 Development and format of the questionnaire
10.3.1.1 The model of Planned Behaviour
Ajzen's model of Planned Behaviour (1985) was used to measure subjects'
intention to reduce their fat intake. The likelihood of subjects reducing their fat
intake in the next six months was measured on a 7-point scale from 'extremely
unlikely' to 'extremely likely'.
Attitude towards reducing fat intake was measured by responses to the statement:
"Reducing my fat intake would be...". Responses were measured on five 7-point
scales, from 'unenjoyable' to 'enjoyable', 'bad' to 'good', 'foolish' to 'wise', 'harmful'
to 'beneficial', and 'unpleasant' to 'pleasant', with scales anchored at the end-points
only. Attitude was measured as the sum of these five scales. Cronbach's
coefficient of reliability for the calculated attitude variable was 0.70. When
attitude was split into an affective component (enjoyable/pleasant) and a cognitive
component (foolish/good/harmful), alpha was equal to 0.80 and 0.83 respectively.
Hence, in most of the analyses, attitude is reported as these two components.
Subjective norm was measured on a 7-point scale from 'disagree very strongly' to
'agree very strongly' by response to the statement:
"People who are important to me think that I should reduce my fat intake"
The importance of this subjective norm measure was evaluated on a 7-point scale
from 'disagree very strongly' to 'agree very strongly' by response to the statement:
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"It is important that I reduce my fat intake if people who are important to me think
that I should".
Perceived control was measured by response to the following, each measured on a
7-point scale with only the end-points anchored:
(i) "Reducing my fat intake would be...", with response scale measured from
'difficult' to 'easy'.
(ii) "If I wanted to I could easily reduce my fat intake", with response scale
measured from 'extremely unlikely' to 'extremely unlikely'.
(iii) "How much control do you have over whether you do or do not reduce your
fat intake?" with response scale measured from 'very little control' to 'complete
control'.
Cronbach's alpha for the three components of perceived control was 0.52.
10.3.1.2 Additional questions
Self-classification of current fat intake was measured by responses to the
question:
"Do you think that your dietary fat intake is..." with responses measured on a 7-
point scale from 'extremely low' to 'extremely high' with all points except the mid-
point labelled.
Estimation of other people's fat intake was measured on 7-point scales from
'extremely low' to 'extremely high' by the following questions:
"Do you think that the average person's fat intake in Britain is..." and "Do you
think that the fat intake of people you know is..."
Perceived need to reduce fat intake and degree of past change were also measured
to test their effect on likelihood. Perceived need to reduce current fat intake was
measured on a 5-point scale from 'need to increase' to 'a very great deal' by the
question: "Do you feel that you need to reduce your fat intake...".
Past dietary change was measured by response to the question:
"How much have you changed your diet in the past in order to reduce your fat
intake?" with responses measured on a 5-point scale from 'not at all' to 'a very
great deal'.
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Self-classification of current body weight was measured on a 7-point scale from
'extremely underweight' to 'extremely overweight'. Actual degree of underweight
or overweight was calculated using the Body Mass Index (BMI)*.
Seven potential barriers to reducing fat intake were measured on a 7-point scale
from 'disagree very strongly' to 'agree very strongly' by response to the following
statements:
"Reducing my fat intake would mean that..."
(i) "I would spend more time than usual preparing and cooking meals"; (ii) "I
would spend more time than usual food shopping"; (iii) "I would have to spend
more money than usual on food"; (iv) "The taste of my diet would decrease"; (v)
"My family would not like it if they had to change their diet as well"; (vi) "My
family would not give me encouragement"; (vii) "It would be difficult to eat out".
Subjects were asked to rate the contribution of nine food categories to their fat
intake, namely: cakes and biscuits; butter and margarine; whole milk and semi-
skimmed milk; cooking oil, salad oil and mayonnaise; cheese; red meat; bacon
and other meat products; chips, and chocolate. Sources of fat were ranked from 1
to 9; subjects were asked to place a '1' next to the food they felt contributed most
to their fat intake, a '2' by the next largest contributor and so on, so that '9'
corresponded to the lowest perceived contributor. The same value could be given
to several foods if it was felt that these foods contributed equal amounts of fat to
the diet.
10.3.3 Analyses
Dietary records were analysed using the Institute of Food Research Norwich
Nutrient database. Average daily intake of energy (kcal), grams of fat, percent
energy from fat, grams of protein, carbohydrate, and fibre were calculated.
Subjects were classified according to their percentage energy from fat, into a low
fat group (LF, n=48; < 35.75% energy from fat), medium fat group (MF, n=49;
35.75 <40.48% energy from fat) or a high fat group (HF, n=49; ?.. 40.48%
energy from fat).
* BMI=(weight in kg)/(height in m)2
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Pearson product moment correlation coefficients were used to assess the
relationship of likelihood with attitude, subjective norm and perceived control, for
the total sample and the three perceived and actual fat intake groups. Correlation
coefficients were also used to investigate the relationships of perceived need to
reduce fat intake and perceived fat intake with possible determinants (for
example, perceived weight, perceived intake of others and past change).
Hierarchical regression was used to assess the main determinants of likelihood of
reducing fat intake, with variables being tested in the model being added in later
regression steps. Stepwise regression was also used to examine the main
determinants of perceived fat intake and need to reduce fat intake.
Univariate analyses of variance (ANOVA) were performed to examine
differences between the three perceived fat intake groups, the three actual fat
intake groups and also between five past change groups, using the Least
Significance Difference test for post-hoc comparisons.
To investigate which variables determine misperception of fat intake,
misperception scores (+2 to -2) were calculated by subtracting perceived fat
intake scores (scaled as 1 to 3, representing PLF, PNF and PHF respectively) from
actual fat intake scores (1 to 3, LF, MF, HF). There were five misperception
groups: high underestimation, low underestimation, no misperception, low
overestimation and high overestimation.
The relationship between ranked perceived and actual sources of dietary fat was
assessed by first calculating a Pearson correlation coefficient for each subject and
then calculating the mean score for these correlations for the three perceived fat
intake groups using ANOVA .
All analyses were carried out using the statistical package SPSSx (Version 4.0,
SPSS Inc., Chicago).
10.4. Results
One hundred and forty seven subjects completed both the questionnaire and 4-day
weighed dietary records. Demographics of the sample are shown in Table 10.4.1.
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Table 10.4.1. Profile of subjects completing questionnaire and dietary records
Number of subjects
Sex
Male 39
Female 108
Age group
18-24 27
25-34 44
35-49 58
50+ 18
Optimistic bias was evident when estimating own fat intake and the fat intake of
others: own fat intake (mean±s.e.m.=3.95±1.01) was perceived as significantly
(p<0.001) lower than the fat intake of the average person (5.24±0.06) and of
known others (4.23±0.08). The average person was also perceived as consuming a
significantly (p<0.01) higher fat intake than people known to the subject.
However, approximately equal numbers of subjects perceived themselves as
consuming a low fat (PLF) as a high fat (PHF) diet (41% and 37% respectively).
Table 10.4.2. Mean scores±s.e.m. for total sample and the three perceived fat
groups*
Total sample PLF PNF PHF
Likelihood 4.27±0.12 4.14±0.29nsd 4.21±0.16nsd 4.45±0.32
Enjoyable/pleasant 3.98±0.13a 4.29+0.17b 3.99±0.19a 3.65±0.27a
Foolish/good/harmful 6.34±0.17 6.35±0.30 6.16±0.12 6.50±0.26
Subjective norm 3.44±0.13 260±0.20a 2.94+0.11a 4.71±0.22***b
Perceived control 5.06±0.10ab 5.48±0.39a 4.87±0.22b 4.70±0.16b
Need to reduce fat 2.04±0.05ab 1.81±0.04a 1.88±0.14a 2.40±0.09***b
Past change 1.70±0.08ab 2.08±0.14a 1.58±0.07b 1.34±0.06b
*all differences sig. at p<0.05 unless otherwise indicated; ***p<0.001; nsd; not sig. different from
the mid-point; variables in rows with non-corresponding letters indicate sig. diffs. between means;
need to reduce and past change are measured on a scale of 1 to 5; all other variables measured on a
scale of 1 to 7
10.4.1 Reducing fat intake: perceived fat intake groups
Several significant differences in mean scores were found between the three
perceived fat intake groups, as shown in Table 10.4.2. The PHF group reported
making significantly less changes in the past than the PLF and PNF groups, and
scored significantly higher on perceived need to reduce fat intake. There was no
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significant difference in the variables shown in Table 10.4.2 by actual fat intake
groups. There was also no significant difference in actual fat intake by past
change groups.
As shown in Table 10.4.3, the attitude measures are more strongly related, than
the other variables measured, with likelihood for the total sample and for the PLF
group. Perceived need and perceived control are also significant in regression for
the total sample. However, only perceived need to reduce and past change are
significant in correlation and stepwise regression for the PHF group. Past change
is significant in regression only for the PHF and HF groups.
Table 10.4.3. Correlation and regression of likelihood of reducing fat intake with
significant variables for the total sample and perceived low and high fat intake
groups
Total Sample Perceived Low Fat Perceived High Fat
Variable r 13 (R 2=0.36) r R(R2=0.56) r 1,(R2=0.21)
foolish/good/harmful 0.44** 0.28*** 0.52** 0.46*** ns ns
enjoy/pleasant 0•34** 0.35*** 0.46** 0.38** ns ns
subjective norm 0.21** ns ns ns ns ns
perceived control ns -0.16* ns -0.25* ns ns
need to reduce 0.35** 0.24** 0.35** 0.30** 0.36** 0.34*
past change -0.31** ns -0.41** ns -0.34* -0.26*
ns; not significant; *p<0.05; **p<0.01; ***p<0.001
The correlation between perceived and actual fat intake was not significant
(r=0.12, ns). From analysis of variance tests, an interaction effect between
perceived and actual fat intake was shown for likelihood, (F(4, 126)=2.6, p<0.05)
and the cognitive component of attitude (F(4, 126)=5.54, p<0.001). The
relationship between perceived and actual intake on likelihood is shown in Fig.
10.4.1.
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Fig. 10.4.1. Effect of perceived and actual fat intake on likelihood of reducing fat
intake
The greatest reported likelihood of reducing fat intake appears to be for those who
are on a medium fat diet and perceive their fat intake as high or neither high nor
low. A significant independent effect of actual fat intake was found only for the
affective component of attitude (F(2, 126)=3.02, p<0.05). A significant
independent effect of perceived fat intake was found for perceived need to reduce
fat intake (F(2, 126)=14.91, p<0.001), past change (F (2, 126)=8.60, p<0.001) and
perceived control (F (2, 126)=8.90, p<0.001).
Table 10.4.4. Correlation and regression coefficients between perceived fat intake
and significant variables
Perceived fat
Variable	 r	 g
(R2=033)
need to reduce	 0.42**	 0.44***
fat intake of people know 	 0.19*	 0.18**
past dietary change	 -0.32**	 -0.32*** 
ns, not significant; *p<0.05; **p<0.01; ***p<0.001
10.4.2 Prediction of perceived fat intake
Comparison of beta coefficients indicates that perceived need to reduce fat intake
and past dietary change have equal predictive effects on perceived fat intake (see
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Table 10.4.4) while the perceived fat intake of known others, but not the average
person, has approximately half this predictive effect. Thus, the greater the
perceived past change and the lower the perceived need to change, the lower the
perceived fat intake.
10.4.3 Perceived need to reduce fat intake
A significant difference in perceived need to reduce fat intake was found for
males and females, females showing significantly greater need to reduce fat intake
(Females, mean±s.e.m., 2.11±0.06; Males, 1.82±0.10, p<0.01). Thus separate
correlation and regression analyses were performed on need to reduce for males
and females. Own perceived weight and perceived fat intake appear to have equal
effects on perceived need to reduce fat intake for both males and females, while
approximately half this effect is shown by subjective norm for females, and the
cognitive component of attitude for males (Table 10.4.5). Females reported a
significantly (p<0.01) greater perceived degree of overweight than males
(Females, 4.88±0.07; Males, 4.44±0.12, p<0.01) and it is feasible that the
expectation of weight reduction may be more important to females than males.
Table 10.4.5. Correlation and Regression coefficients of perceived need to reduce
fat intake for the total sample (only significant variables shown)
Variable
Total sample
(R 2=0.37)
r	 g
Males
(R2=0.43)
r	 13
Females
(R2=0.36)
r	 13
Own perceived weight 0.49** 0.37*** 0•53** 0.35* 0.45** 0.31***
Own perceived fat intake 0.42** 0.32*** 0.42** 0.36** 0.41** 0.33***
Subjective norm 0.31** 0.17* ns ns 0.35** 0.25**
foolish/good/harmful 0.30** ns 0.32* 0.28* 0.26** ns
ns, not significant; *p<0.05; **p<0.01; ***p<0.001
10.4.4 Misperception of fat intake
Misperception of fat intake scores are shown in Table 10.4.6. Fat intake was
correctly perceived as high by only 45% of high-fat consumers; similarly, only
42% of low-fat consumers perceived their diets to be low in fat, while fat intake
was correctly perceived as medium by only 14% of medium-fat consumers.
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Table 10.4.6. Description of misperception of fat intake
number of	 interpretation
Group	 Score	 subjects 
high underestimation	 +2	 14	 HF but perceive low
low underestimation	 +1	 33	 HF but perceive medium
MF but perceive low
no misperception	 0	 49	 perceived equals actual
low overestimation	 -1	 32	 MF but perceive high
LF but perceive medium
high overestimation	 -2	 18	 LF but perceive high 
LF, low fat diet; MF, medium-fat diet; HF, high-fat diet
Table 10.4.7. Mean scores from oneway analyses of variance using the least
significant difference procedure for the misperception groups
Variable
High	 Low
underestimation	 underestimation
Mean scores
No
misperception
Low
overestimation
High
overestimation
Subjective norm 2.66nsdab* 3.03abc 2.89b* 3.01abc 3.91c*
Perceived control 5•71 a* 5.10ab 5.10b* 4.83b* 4.55b*
Need to reduce 3.06ab** 322b** 2.88c** 2.85ac** 2.62c**
Past change 222a* 1.87abc 1•71abc 1.45bc* 1.29c*
Perceived weight 439a* 4•69abc 4.78abc 4•97bc* 5•00c*
BMI
23.20a** 24 .62abc 23.49a 2647b** 27.19c**
Healthiness of
diet 3.33nsda* 3.69nsdabc 3.82nsdabc 4.13nsdbc* 423c*
Ranges: BMI, 19 to 47; past change measured on a scale of 1 to 5; all other variables measured on
a scale of 1 to 7; nsd; not sig. different from mid-point of scale; variables in rows with non-
corresponding letters indicate significant differences between means at *p<0.05; **p<0.01;
***p<0.001
All misperception groups felt that the average person and people they knew had
high fat intakes, there being no difference between groups. No difference in
likelihood of reducing fat intake was found between the misperception groups.
However, the high underestimation group perceived a lower subjective norm and
need to reduce than the high overestimation group, higher perceived control and
greater healthiness of diet than the no misperception or overestimation groups,
reportedly had made greater changes in the past, had lower perceived body weight
and, from BMI measurements, were less overweight than overestimation groups,
as shown in Table 10.4.7.
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Mean scores indicated a perceived increase in cost of the diet due to a reduction in
fat intake for the total sample (mean±s.e.m.=-0.33±0.11) and a lack of family
encouragement (-0.79±0.12) for the total sample and all three perceived fat intake
groups, while there was no difference between these groups. A significant
difference in mean scores between males and females for agreement with the
statement: "reducing my fat intake would mean that the taste of my diet would
decrease" was found, females showing less agreement (Females, -0.54±0.13;
Males, 0.01±0.24, p<0.05).
A significant difference (p<0.05) in mean scores for time spent preparing and
cooking meals was found between age groups; the youngest age group perceived
a slight increase in time spent preparing and cooking meals while the two middle
age groups perceived no effect. An interaction effect (p<0.05) between age and
sex was shown for time spent preparing and cooking meals; young males
perceived this as a greater barrier than other groups, young females also
perceiving this as a greater barrier than the other female age groups.
The sum of the eight barriers was significantly (p<0.01) correlated with perceived
control for the total sample (r=0.27) and the PHF group (r=0.38).
A Pearson correlation for the 9 perceived and actual ranks of sources of fat intake
was calculated for each subject. Comparison of these correlations to the maximum
chance correlation (r=0.58, p<0.05) indicates whether a significant relationship
exists between the perceived and actual ranked sources. Only 24.6% of subjects
were significant able to accurately estimate the main sources of fat in their diet.
There was no effect of sex or age on ability to estimate sources of fat.
10.5 Discussion
Perceived need to reduce fat intake was significantly related to likelihood of
reducing fat intake in the present study: for subjects who perceived their fat intake
as high, perceived need was the most important predictor of likelihood, while
attitude, subjective norm and perceived control were not important predictors.
These findings infer that increasing peoples' perceived need to reduce their fat
intake may lead to an increase in the likelihood of them reducing their fat intake.
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Self-reported degree of past change to reduce fat intake was a significant correlate
of perceived fat intake and likelihood in the present study; the greater the reported
degree of past change, the lower the perceived fat intake and the lower the
likelihood of reducing fat intake. This may partly explain the low intentions to
change dietary behaviours reported in Chapter 5 and by Sheiham et al. (1990)
since the majority of these subjects had reportedly already made recent dietary
changes. Future studies should include a measure of perceived outcome of past
attempts to reduce fat intake to determine whether this affects perceived fat intake
and actual fat intake.
Since the effect of frequently repeated past behaviour on intention has been
widely reported in the literature (Bentler and Speckart, 1979; Bagozzi and Yi,
1990), the importance of past change for the perceived high fat group in
predicting future intention to change fat intake may not seem novel. However,
past attempts to change behaviour do not fit the usual description of habit, since
they are contemplated actions, not actions outside of the subjects' awareness. Prior
to this study, past behaviour change had not been shown to affect future change.
Ajzen and Madden (1986) suggest that perceived behavioural control is likely to
reflect, inferring correlation with, past performance of the target behaviour. While
this was not the case in the present study, attitude was found to be significantly
correlated with perceived past change, such that the greater the degree of reported
past change, the more favourable the attitude. Following the theory of reasoned
action (Ajzen and Fishbein, 1980) this should result in more positive intention.
However, since greater past change also reflects a lower perceived fat intake and
hence a lower perceived need to reduce fat intake, any positive effect of past
change may well be nullified.
Optimistic bias regarding perception of own fat intake compared to others was
prevalent in the present study. Since perceived fat intake of others is related to
perception of own fat intake, reducing comparative optimism should result in a
more accurate perception of personal fat intake. This has major implications for
nutrition education policy, since perceived need to reduce fat intake and the
likelihood of reducing fat intake may also increase as optimism is reduced.
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Weinstein (1982) suggests that greater optimism regarding risk may be found
where there is greater perceived control. Greater perceived control and
comparative optimism was seen for the PLF group compared to the PHF group.
Past change may explain these findings; if past change was found to be easily
controllable, this may result in a high perceived control of future change, while
overestimation of effective past change may also lead to comparative optimism.
In the Health-Belief model (Rosenstock, 1974) and the Prochaska and
DiClemente transtheoretical model (1982), awareness of performing the risk
behaviour is seen as an important prerequisite for health-behaviour change. In the
present study, perception of fat intake as high reflected a greater perceived need to
reduce fat intake. However, this did not reflect a greater likelihood of reducing fat
intake, possibly due to the existence of less positive attitudes and lower perceived
control for those with a high perceived fat intake.
Where perceived and actual fat intake have been reported, the relationship has
been poor (Chapter 5; Brug eta!., 1993). This relationship appears to be weaker in
the present U.K. sample than the larger, random Dutch sample (Brug et al., 1993)
where a significant correlation was found between perceived and actual fat intake.
This may be partly due to the accuracy of different methods used to measure
actual intake or to the ability of the different populations to accurately assess
personal intakes.
From comparisons of perceived fat intake with actual fat intake, two-thirds of the
present sample inaccurately estimated their fat intake. Subjects who
underestimated their fat intake reported greater past change and had lower BMI
than subjects who overestimated their fat intake. BMI plays a significant role in
the estimation of fat intake based on both actual and perceived fat intake but not
perception of fat intake, even when actual fat intake is controlled for. Thus it
appears that underestimation of fat intake may be partly influenced by body
weight.
It was initially hypothesised that perceived fat intake and perceived need to reduce
fat intake may be affected by peoples' perceptions of the foods consumed, since
this was the case in a pilot study (see Chapter 9). However, perceived intakes of
the nine foods measured did not appear to affect perception of fat intake or
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perceived need to reduce fat intake in the present study. This may be partly due to
the way the question was asked, i.e. contribution of foods to total fat intake.
Consumption of foods, measured on a scale of 'less than I should' to 'more than I
should' may have been more closely related to perceived fat intake and perceived
need to reduce fat intake than the present measure.
The majority of people in the present study seemed unable to accurately estimate
the sources of fat in their diet. This implies that they did not know the most
effective method of reducing their fat intake; this would involve reducing the
foods that are the main sources of fat in their diet, but also making changes which
would not be greatly disliked, since degree of liking has been linked to
maintenance of change (Chapter 5). When people attempt to reduce their fat
intake they appear to make those changes which they believe will have the
greatest effect. Thus, for example, in the intervention study in Chapter 5, many
subjects attempted to reduce their fat intake by reducing their intake of cakes and
biscuits, which was perceived as a major contributor to fat intake. However, this
change was not well liked and may have contributed to the decrease in reduction
of fat intake towards the end of the study. Provision of individual feedback
regarding sources of dietary fat may affect the changes attempted and long-term
maintenance of change.
Thus, since perceived need to perform the behaviour appears to effect likelihood
both directly and indirectly, this measure should be included in future use of the
model of planned behaviour, together with past attempts at performing the
behaviour change in question. Since perceived fat intake had a significant effect
on need to reduce in the present study, perceived performance of the behaviour
may also indirectly affect likelihood and it is suggested that this measure should
also be included in future work.
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Chapter 11. Estimated level of nutrition knowledge
and effect on likelihood of reducing fat intake
11.1 Introduction
The relationship between nutrition knowledge and dietary intake is unclear. From
a meta-analysis of relevant literature, Axelson et al. (1983) found that nutrition
knowledge was generally only weakly associated (r=0.10) with healthful dietary
behaviour, most studies finding no significant relationship between nutrition
knowledge and dietary intake, for example among the elderly (Grotkowski and
Sims, 1978), high school graduates (Schwartz, 1975) and mothers (Eppright et al.,
1970). However, most of the studies examined used poor measures of knowledge
and where less general measures were used, stronger relationships were seen
(Axelson, 1983).
For example, Kristal et al. (1990) developed a 20 item questionnaire to measure
knowledge associated with selecting a diet low in fat. Knowledge about the
comparative fat content of foods was found to be significantly correlated (r=0.23;
p<0.05) to dietary behaviours associated with low-fat diets (Kristal et al., 1990b)
and to percent of energy from fat (r=-0.29; p<0.05) and also a significant (p<0.01)
determinant of these variables from regression. They also showed a significant
(p<0.05) difference in knowledge between women on a high fat (>33% energy
from fat) and those on a low fat (<33%) diet. Palojoki (1993) also found a
significant relationship (r=0.20, p<0.001) between nutrition knowledge and food
behaviour
11.2 Aims
The main aims of the present study were to (i) assess nutrition knowledge related
to dietary reduction of fat intake; (ii) to determine whether level of knowledge
differed between those at different levels of perceived and actual fat intake and
(iii) to determine the effect of nutrition knowledge on likelihood and attitude
towards reducing fat intake, on perceived fat intake and perceived need to reduce
fat intake.
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11.3 Method and Analyses
The nutrition knowledge questions described below were administered to subjects
taking part in the study described in Chapter 8, in conjunction with the
questionnaire described in Chapter 10. One hundred and forty seven subjects
agreed to complete the questionnaire. A copy of the questionnaire is given in
Appendix G.
The fat content of 13 foods and food groups, listed in the following order, was
rated on a 5-point scale of 'very low' to 'very high': cakes, biscuits and pastries;
red meat; butter; margarine; chocolate; reduced-fat cheddar cheese; semi-
skimmed milk; cooking oil; cheese; bacon, sausages, meat pies and pasties; chips;
whole milk and reduced-fat spread.
Responses to eleven statements which compared the fat content of one food to
another were measured on a 5-point scale as 'definitely true', 'probably true', 'do
not know', 'probably false' and 'definitely false'. The eleven statements are shown
in Table 11.4.2.
11.3.1 Production and analysis of the nutrition knowledge section
Items in the knowledge section were selected from the literature and from healthy
eating recommendations (HEA, 1991), such that total scores reflected knowledge
related to obtaining and maintaining a low-fat diet. For the fat content of foods
questions, foods were classified by the investigator according to the percentage
energy from fat and the grams of fat content. If the two methods led to dissimilar
classifications then the food was classified according to general consensus from
amongst five nutritionists and dieticians at the Institute of Food Research, based
on the quantities consumed of the foods, rendering them as high or low fat. This
method of classification resulted in foods containing greater than 75 grams of fat
per 100 grams and more than 75% energy as fat being classified as very high fat;
more than 15 grams and/or between 75% and 35% energy as fat being classified
as high fat; less than 10 grams and between 35% and 30% energy as fat, classified
as medium fat; less than 15 grams and/or between 30% and 10% energy from fat,
classified as low fat and foods containing less than 10 grams and less than 10%
energy as fat being classified as very low fat foods.
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The questions were piloted using 10 subjects with assumed high nutrition
knowledge (female nutritionists and dieticians employed at the 1FR, Reading) and
10 people with assumed low nutritional knowledge (from Reading town centre,
mainly men). The scores for these two groups were compared to test the
discriminatory power of the knowledge questionnaire, while overall difficulty was
tested using the difficulty index (in Promotion of Healthier Eating', Kemm and
Booth, 1992). The discriminatory power and difficulty index score for each
question are shown in Table 11.4.1 and Table 11.4.2.
Two questions on the fat content of foods and one of the comparison statements
used in the pilot study were eliminated due to their low discriminating power,
while four fat content of foods questions were discarded due to their lack of
difficulty. The comparison statements proved to be a better discriminator than the
fat content of foods questions between subjects with low and high nutrition
knowledge in the pilot study. The final questions are shown in Table 11.1. and
Table 11.2.
The questions were scored as follows:
(i) Thirteen questions on the fat content of foods: 2 points for a correct answer, 1
if within one category of the correct response, 3 if answered correctly for butter,
margarine and cooking oil, since these questions were either shown to have a high
discriminatory power or were felt to be more important than the other questions.
(ii) Eleven true /false comparison statements: 2 points for 'definitely true' or
'definitely false' correct responses, 1 point for 'probably true' or 'probably false'
correct responses.
Total scores for the fat content of food questions (HL-knowledge; possible range
zero to twenty-nine), the true/false questions (TF-knowledge; possible range zero
to twenty-two) and total knowledge (TOT-knowledge; possible range zero to
fifty-one) were calculated by summing relevant individual scores. Subjects were
classified into three groups based on TOT-knowledge scores: 'low knowledge'
group (LK; scored less than half of the possible total), 'medium knowledge' group
(MK; scored between half and two-thirds of possible total) and 'high knowledge'
group (HK; scored more than two-thirds of possible total).
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Univariate analyses of variance (ANOVA) were performed to examine
differences between low, medium and high knowledge groups, between the three
perceived fat intake groups and between the three actual fat intake groups
(described in Chapter 10), using the least significance difference test for post-hoc
comparisons. ANOVA was also used to examine the effect of age group on
knowledge, while t-tests were used to examine any differences in knowledge
between males and females.
Pearson product moment correlation coefficients were used to assess the
relationship of knowledge with likelihood, attitude, perceived fat intake and
perceived need to reduce fat intake. A description of these measures can be found
in Chapter 10.
11.4. Results
11.4.1 Knowledge questions
TOT-knowledge scores ranged from 16 to 43 (with mean ± s.e.m.=30.56±0.46),
TF-knowledge scores ranged from 4 to 21(13.13±0.28), while HL-knowledge
scores ranged from 10 to 27 (17.52 ±0.30). The percentage of correct responses to
each question are shown in Table 11.4.1 and Table 11.4.2.
Table 11.4.1. Percentage of correct responses to the question: "Do you think that
the following foods are high or low in fat?"
Foods
cake red
meat
butter margarine chocolate	 reduced	 semi-
	 oil	 cheese
fat	 skimmed
cheese	 milk
bacon chips whole
milk
reduced
fat
spread
21 21 99 99 20 14 1.6 100	 26 28 16 3.8 40.7
47 69 82 81 42 52 32 100	 76 52 53 54 99
high high very
high
very
high
high high medium very	 high
high
high high high high
39 49 68 33 41 9 35 38 43 32 32 54 7
60 43 30 30 57 61 57 34 54 68 67 46 32
0.3 0.6 1 0.6 0.3 1 1 0.3 0.3 0.3 0.3 0.3 0.3
50 71 50 64 50 43 71 71 73 36 57 57 48
1 dp, discriminatory power (pilot); the closer the discriminatory value is to 1, the greater the discriminatory
power of the question;
2 di, difficulty index (pilot); % of pilot subjects answering question correctly; 25% to 75% acceptable range
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The two measures, TF-knowledge and HL-knowledge, used to assess knowledge
do not appear to be measuring the same construct; although significant, the
correlation between the two measures is low (r=0.20, p<0.05). The correlation of
the TF-knowledge total and the HL-knowledge total with TOT-knowledge is 0.85
and 0.80 respectively (but range totals are different).
Table 11.4.2. Percentage of correct responses to the question "Do you think the
following statements are true or false?"
Statement
Baked and boiled potatoes (0.1g;1.2%) contain more
fat than chips or roast potatoes (16g;53%)
Skimmed (0.1g; 2.8%) and semi-skimmed milk (1.6g;
32%) contain less fat than whole milk (3.8g; 54%)
Cottage cheese (3.9g; 36.6%) contains more fat than
cheddar cheese (26g; 76%)
Bacon and sausages (28g; 52%) contain more fat than
ham (5.1g; 39.1%)
Roast pork, beef and lamb (21g; 69%) contain more
fat than chicken without the skin (5.1g; 32%)
A digestive biscuit (20.5g; 40.0%) contains less fat
than a jam doughnut (15.8g; 41.7%)
A bar of chocolate (30.3g; 52.7%) contains more fat
than a chocolate digestive biscuit (24.1g; 45%)
A jacket potato without butter (0.1g; 1.2%) contains
about the same amount of fat as a serving of carrots
without butter (Og; 0%)
Butter (82g; 99%) contains more fat than margarine
(81g; 99%)
A reduced-fat spread (40.7g; 99%) contains more fat
than cheddar cheese (26g; 76%)
A take-away half-pounder beef burger (17.3g; 60.3)
contains more fat than a grilled lamb-chop (12.3g;
51.0%)
Correct
response
%
'definitely
correct'
%
'probably
correct'
1 discr.
power
(pilot)
2diff.
index
(pilot)
False 80 14 0.5 71
True 82 9 0.6 71
False 62 22 0.6 64
True 31 56 0.5 36
True 67 21 0.6 50
True 34 39 1 64
True 33 47 1 64
True 11 50 1 43
False 15 12 1 29
False 29 42 1 36
True 24 46 1 43
discriminatory power; the closer the discriminatory value is to 1, the greater the discriminatory power of the
question; 2 difficulty index ; % of pilot subjects answering question correctly; 25% to 75% acceptable range
(g, grams offat per 100 grams ; %, percent energy from fat)
There were no significant differences in knowledge mean scores between the
perceived or actual fat intake groups.
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11.4.2 Effect of age and sex on knowledge
Neither measure of knowledge was significantly related to likelihood or attitude
towards reducing fat intake. While TOT-knowledge was not significantly related
to actual fat intake, the relationship between TOT-knowledge and perceived fat
intake was significant but small (r=0.14, p<0.05), indicating a slightly higher
knowledge of nutrition in subjects with a higher perceived fat intake. TF-
knowledge was significantly correlated with perceived need to reduce fat intake
(r=0.20, p<0.05).
Significant differences in TOT-knowledge were found between the four age
groups (see Table 11.4.3), with subjects aged over 50 scoring lowest, those aged
between 35 and 49 scoring highest. The over 50 group also had the lowest HL-
knowledge score, with the 25 to 34 years age group scoring highest. Females had
higher TF-knowledge scores than males.
Table 11.4.3. Mean scores (mean±s.e.m.) for the four age groups and males
(n=39) and females (n=108) for the knowledge measures
Sex AGE GROUPS
Males Females 18 - 24 25-34 35-49 50+
TOT- 29.51 30.99 29.00a 31.20abc 31.59b* 28.333ac
knowledge ±0.16 ±0.51 ±1.03 ±0.90 ±0.66 ±1.34
TF- 11.90 13.56** 12.22 a* 12.61ab 13.93b 13.10ab
knowledge ±0.58 ±0.31 ±0.56 ±0.61 ±0.39 ±0.86
HL- 17.62 17.49 16•82 ad 18.60b* 17.59ab* 15.67d
knowledge ±0.67 ±0.34 ±0.72 ±0.57 ±0.45 ±0.82
row variables with non-corresponding letters indicate sig. differences between age-group mean
scores ;*p<0.05;**p<0.01;***p<0.001
From t-tests, females scored higher than males on TF-knowledge questions on
whether cottage cheese was higher in fat than cheddar cheese
(mean±s.e.m.=females; 1.59±0.67; males, 1.10±0.88; p<0.01) and whether a
digestive biscuit was higher in fat than a jam doughnut (females, 1.16±0.78;
males, 0.79±0.73; p<0.01). For the HL-knowledge questions, females scored
higher than males on the fat content of cakes (females, 1.44±0.64; males,
1.36±0.58; p<0.05) and butter (females, 2.43±0.93; males, 2.05±1.05; p<0.05)
while males scored higher than females on the fat content of chocolate (females,
1.36±0.54; males, 1.56±0.50; p<0.05) and bacon and meat products (females,
1.25±0.43; males, 1.54±0.51; p<0.01).
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The youngest age group had the lowest scores for the fat content of margarine,
semi-skimmed milk, butter and reduced-fat spread. The youngest age group also
had the lowest score for three TF-knowledge questions; the fat content of butter
compared to margarine, bacon compared to ham and a jacket potato compared to a
helping of carrots, both without butter.
11.5. Discussion
The relationship between TF-knowledge and perceived need to reduce fat intake
suggests that nutrition knowledge may be indirectly related to likelihood of
reducing fat intake. This relationship also suggests that the TF-knowledge
measure may be more closely related to likelihood of reducing fat intake and
hence actual behaviour than the simple categorisation of foods as high or low in
fat, the other measure of nutrition knowledge used in the present study and most
commonly used in the literature. Kristal et al. (1990) measured nutrition
knowledge mainly by the response to questions on the comparative fat content of
different foods, and found that knowledge about fat in foods and perceived norms
associated with selecting low-fat diets were the factors most strongly associated
with low-fat intake. The finding in the present study that the comparative fat
content of foods measure of knowledge was not significantly related to actual fat
intake may suggest that the measure of knowledge used was not comprehensive or
specific enough to discriminate between those on a high and a low fat intake.
Although weak, the positive correlation between the TOT-knowledge measure
and perceived fat intake infers that an increase in nutrition knowledge in
consumers who currently perceive their fat intake as low may in turn lead to an
increase in perceived fat intake. This may result in an increase in perceived need
to reduce fat intake.
The finding that the oldest age group had the least nutrition knowledge is in
agreement with other studies (e.g. Anderson et al., 1988; Tate and Cade, 1990).
While both these studies reported no effect of sex on knowledge, the present study
found an independent effect of sex on knowledge, in agreement with findings by
Shepherd and Towler (1992); differences in findings between studies may be due
to the different instruments used to measure nutrition knowledge and also
different characteristics of the sample population.
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The findings regarding knowledge of the fat content of butter and margarine and
potatoes and other vegetables reflect findings in similar studies (Tate and Cade,
1990; Mela, 1993). Tate and Cade (1990) found that only 16% of subjects
believed that margarine contained the same amount of fat as butter, while the
majority of subjects thought that it contained less fat. Similarly, Mela (1993)
found that margarine was perceived as containing less fat than butter (median
estimate of percent energy from fat: 60% and 79% respectively), while boiled
potatoes were perceived as containing three times as much fat as carrots. The
finding in the present study that subjects did not perceive reduced-fat spread and
cheese to be high in fat (the majority perceived these products to be low in fat)
may raise concern regarding the use of these products as part of a lower fat diet;
they may be used inappropriately, since their fat content is underestimated.
However, relative to higher-fat alternatives, consumers may view these reduced-
fat alternatives as 'lower in fat', as described in health education material (e.g.
HEA, 1991).
Nutrition knowledge, measured by true/false statements comparing the fat content
of foods, appears to weakly related to perceived need to reduce fat intake. Since
perceived need has been shown to be significantly related to likelihood of
reducing fat intake (Chapter 10), information on the relative fat content of foods
may have a positive effect on consumers' perception of the need to reduce their fat
intake.
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Chapter 12. The effect of feedback regarding fat
intake on perception of fat intake and intention to
reduce fat intake
12.1. Introduction
Henkin et al. (1992) Buzzard et al. (1990) and Gorbach et al. (1990) developed
tools to enable people to monitor their fat intake. These were used as part of an
intervention strategy to reduce fat intake, although the effect of these instruments
on ability to reduce fat intake was not investigated. It is unclear whether such
tools affect peoples' intention to reduce their fat intake, their perception of their
fat intake or their perceived need to reduce their fat intake.
Previous studies (Chapter 7; Brug et al., in press) have shown that mis-perception
of fat intake appears to be a major barrier to the reduction of fat intake, while need
to change has also been shown to have a major effect on intention to reduce fat
intake (Chapter 10). Brug et al. (in press) found that subjects with high perceived
fat intake had greater intention to reduce fat intake than subjects with lower
perceived fat intake. A reduction in misperception of fat intake and increased need
to reduce may therefore result in an increase in intention.
Ajzen and Fishbein (1980) state that behaviour change may occur due to changes
in beliefs which determine attitude or in normative beliefs, implicating changes in
attitude and/or subjective norm, the two determinants of intention and hence
behaviour, in the model of reasoned action. However, perceived control and
perceived need to reduce fat intake have been shown to be good predictors of
intention to reduce fat intake (Chapter 10). Thus, changes in these variables may
also lead to significant change in intention to reduce fat intake.
Hoogstraten et al. (1992) investigated the effect of a communication, based on the
theory of reasoned action (1980), on application for dental treatment. The
communication resulted in a significant change in beliefs about seeking dental
treatment and change in behaviour, while correlations between the predictor
variables and intention were similar both pre and post-exposure to the
communication. However, behaviour change was also found to occur in the
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absence of a change in beliefs. Bruhn et al. (1986) investigated the effect of an
educational pamphlet and posters and discussion groups on attitude toward and
willingness to buy irradiated food. A significant increase in willingness to buy
irradiated food was not accompanied by a significant increase in attitude for all
treatments. From stepwise regression, the only significant factor associated with a
change in willingness to buy and a change in attitude was initial attitude for the
leaflet group.
The main aims of this study were to determine whether information on personal
fat intake could affect consumer perceptions of personal fat intake, need to reduce
fat intake and intention to reduce fat intake. The relationship of the variables
within the model both before and after feedback regarding fat intake was also
investigated.
12.2. Aims
The main aims of the study described in this Chapter were to determine the effect
of a feedback tool which enables personal assessment of fat intake, on likelihood
of reducing fat intake and other variables measured within the theory of planned
behaviour.
12.3 Method and Analyses
Seventy subjects from the control group and the feedback groups involved in the
study described in Chapter 8 agreed to complete a feedback tool (see Appendix H)
immediately after completion of the questionnaire described in Chapter 10 (Q1).
This feedback tool was identical to that described in Chapter 8 except that the
'reduced po-11.lon size' column had been -removed, since this was intended for use
during dietary change only. From the results of the feedback tool, subjects were
asked to complete a questionnaire (Q2) which assessed their dietary fat intake and
their need to reduce their fat intake, on 7-point scales identical to those used in
Ql. Attitude, subjective norm, perceived control and likelihood of reducing fat
intake were also measured on scales identical to those described for Ql.
Subjects were informed that the feedback tool used in the present study was
produced by food scientists at the Institute of Food Research to help British
people determine the main sources of fat in their diet and whether their fat intake
is higher than recommended. They were also told that the feedback tool would
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soon be available nation-wide. This was in an attempt to instil confidence in the
validity and importance of the questionnaire. A short section of this feedback tool
is shown in Table 12.3.1.
Subjects were instructed to state the number of times they ate each food per week.
This number was then multiplied by the number in the 'FAT POINTS' column to
obtain a 'FAT SCORE' for that food. The 'TOTAL FAT SCORE' was obtained by
summing the fat scores for the 19 foods listed on the feedback tool.
Table 12.3.1. A short section of the Feedback tool
FOOD CATEGORIES
NUMBER OF
TIMES PER
WEER
FAT
POINTS FAT
SCORE
1.	 Meat pies, sausage rolls & pasties X 9 =
2.	 Meat cuts including chops :
roast pork, lamb & beef
X 6 =
Subjects were instructed on the interpretation of their Total Fat Score, as follows:
(i) A score greater than 100 meant that they were consuming more fat than was
currently recommended. Reducing their fat intake would reduce their risk of heart
disease and they would have a more healthy diet.
(ii) A score between 80 and 100 meant that they were consuming slightly more fat
than recommended. Reducing their fat intake slightly would result in a more
healthy diet.
(iii) A score less than 80 meant that they were consuming the right amount of fat
and were eating a healthy diet.
Perceived fat intake from Q1 and Q2 was compared with fat intake calculated
from baseline dietary records for feedback group subjects and with end of study
dietary records for control group subjects.
Differences between mean scores pre- and post-feedback were assessed using
students paired t-tests for the total sample. Changes in distribution of variables pre
and post-feedback were assessed using the chi-squared statistic. Changes in
perceived fat intake, need to reduce fat intake and each of the model variables
were calculated by subtracting post-feedback scores from pre-feedback scores.
Regression analyses were performed on change in perceived fat intake, with pre-
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feedback fat intake and feedback score as independent variables and on change in
perceived need to reduce fat intake, with pre-feedback need and feedback score as
independent variables. Regression analyses were also performed on both pre and
post-feedback models, with likelihood of reducing fat intake as the dependent
variable. To investigate the effect of the feedback on the relationship between
likelihood and the other components of the model, a regression analysis was
performed, using both pre- and post-feedback measures, with likelihood as the
dependent variable, and the model components, a time factor (pre- or post-
feedback) and component-time interaction factors as explanatory factors. These
interaction factors show whether the relationship between the component and
likelihood is equal both pre and post-feedback.
12.4 Results
Twenty-two males and forty eight females completed both Q1 and Q2. The
average age of subjects was 39.4 years. While more subjects perceived their fat
intake as low (n=31) than high (n=20) or neither high nor low (n=19) pre-
feedback, the majority of subjects (n=64) post-feedback perceived their fat intake
as high. The change in distribution was significant (X4,32=10.83; p<0.05) and is
shown in Table 12.4.1.
12.4.1 Perceived and actual fat intake
The relationship between perceived fat intake and actual fat intake pre-
administration of the feedback tool was not significant (r=0.09, ns); however, this
relationship achieved significance (r=0.32, p<0.01) following completion of the
feedback tool. The total fat intake score from the feedback tool was also
significantly related to actual fat intake (r=0.25, p<0.05), although subjects were
frequently incorrectly categorised as high fat consumers by the feedback tool.
Perceived fat intake pre- and post-completion of the feedback tool were not
significantly correlated (r=0.21, ns).
12.4.2 Mean scores pre- and post-feedback
As shown in Table 12.4.2, the mean perceived fat intake and perceived need to
reduce fat intake scores for the total sample were significantly different pre and
post-feedback. There were also significant changes in mean scores for the
variables measured, with the exception of perceived control. Thus, reduction of fat
intake was perceived as more enjoyable/pleasant post-feedback than pre-feedback,
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more wise/beneficial, more likely and the social pressure to change was also
perceived as higher.
Table 12.4.1. Cross tabulation of perceived fat intake pre- and post-feedback by
feedback group (feedback score high unless otherwise indicated)
Perceived fat intake post-feedback
Perceived fat intake pre-feedback
	 neither high
	 quite high	 very high	 extremely
nor low	 high
very low 2b 0 0 0
quite low 2a 13b 7 7
neither high nor low lb 6 7 4
quite high 0 6 4 7
very high 0 0 1 2
a feedback informed subjects that fat intake was low (feedback fat score less than 80); b feedback
informed one subject that fat intake was medium (feedback fat score between 80 and 100).
Table 12.4.2. Mean scores pre- and post -feedback
Variable Mean score (± s.e.m.)pre-feedback
Mean score (± s.e.m.)
post-feedback
perceived fat intake
need to reduce fat intake
enjoyable/pleasant component of attitude
wise/beneficial component of attitude
subjective norm
perceived control
likelihood of reducing fat intake 
*** p<0.001; ** p<0.01; *p<0.05
12.4.3 Change in perceived need and perceived fat intake
A greater need to reduce fat intake was perceived by significantly more people
post-feedback compared to pre-feedback (X2,32= 13.08; p<0.05) as shown in Table
12.4.3.
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Table 12.4.3. Cross tabulation of perceived need to reduce fat intake pre- and
post-feedback by feedback group (feedback score high unless otherwise indicated)
Perceived need to reduce post-feedback
Perceived need to reduce pre-feedback
a great deal
slightly
not at all
a feedback informed subjects that fat intake was low (feedback fat score less than 80); b feedback
informed one subject that fat intake was medium (feedback fat score between 80 and 100).
Table 12.4.4. Correlation and regression coefficients for change in perceived fat
intake and perceived need to reduce fat intake
a very
great deal
a great
deal slightly not at all
6 2 0 0
18 13 19a b la
2 5 2 1
Variable
Change in perceived fat intake
pre-feedback perceived fat intake
feedback score
Change in perceived need to reduce
pre-feedback perceived need to reduce fat intake
feedback score
*p<0.05; **p<0.01; ***p<0•001
r g
(R2=0.54)
-0.63** -0.55***
0.50** 0.44***
(R2=0.27)
-0.38** 0.21*
0.48** 0.44***
Pearsons correlation and multiple regression coefficients for the change in
perceived fat intake, with feedback score and pre-feedback perceived fat intake as
independent variables, indicated that the observed change in perceived fat intake
pre- and post-feedback could be explained by both these variables. Thus, an
increase in perceived fat intake post-feedback compared to pre-feedback was
related to a low perceived fat intake pre-feedback and a high feedback score (see
Table 12.4.4). Similarly, an increase in perceived need to reduce fat intake post-
feedback compared to pre-feedback was related to a low perceived need pre-
feedback and a high feedback score.
Change in need to reduce was significantly correlated with change in perceived fat
intake (r=0.54, p<0.01), the cognitive change component of attitude (r=-0.30,
p<0.05) and with likelihood of change (r=0.26, p<0.01).
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12.4.4 Likelihood of reducing fat intake: regression models
Regression analysis with both pre- and post-feedback components in the same
model (see Table 12.4.5) indicated that the wise/beneficial component of attitude
and need to reduce were significant predictors of likelihood. The effect of the time
by enjoyable/pleasant component of attitude was also significant, indicating that
the effect of the enjoyable/pleasant component of attitude was significantly
different pre- compared to post-feedback. In addition, a significant time effect
indicated that the likelihood mean score was higher post-feedback, independent of
the effect of the predictor variables.
Table 12.4.5. Correlation and regression coefficients between likelihood of
reducing fat intake and model variables using the same model for both time points
Variable	 r	 13 
Combined model pre/post-
R2= 0.53feedback
enjoyable/pleasant component
of attitude'	 ns
wise/beneficial component of
attitude	 0.29**	 0.33**
subjective norm	 ns	 ns
perceived control 	 ns	 ns
need to reduce fat intake 	 0.45**	 0.47***
Time	 0.23**	 -2.04*
Time by enjoyable/pleasant
	 0.29***
1 d'ACestim.y.sePpost - sek.'Vable, Y2...4.6
As shown in Table 12.4.6, the two components of attitude were the only
significant predictors of likelihood in the pre-feedback regression model. Post-
feedback, perceived need to reduce fat intake achieved significance while the
foolish/harmful component of attitude was not significant.
Pre-feedback, when perceived need to reduce fat intake is low and is not a
significant predictor of likelihood, the two components of attitude are significant
predictors of likelihood, such that as reducing fat intake is perceived as more
enjoyable and more beneficial, likelihood increases. However, post-feedback,
when perceived need to reduce fat intake is high and a significant predictor of
likelihood, as perceived need to reduce and likelihood increase, reduction of fat
intake is viewed as less enjoyable.
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Table 12.4.6. Correlation and regression coefficients between likelihood of
reducing fat intake and model variables pre-feedback and post-feedback
Variable	 r	 g 
Pre-feedback	 R2=0.41
enjoyable/pleasant component
of attitude
	 047**	 0.45***
wise/beneficial component of
attitude	 0.48**	 0.30**
subjective norm	 ns	 ns
perceived control	 ns	 ns
need to reduce fat intake	 0.25*	 ns .
Post-feedback	 R2=0.46
enjoyable/pleasant component
-of attitude	 ns	 0.23*
foolish/harmful component of
0.30*	 nsattitude
subjective norm	 ns	 ns
perceived control 	 ns	 ns
need to reduce fat intake
	
0.54**
	 0.58***
*p<0.05; **p<0.01; ***p<0.001
12.5 Discussion
Following the behaviour change process hypothesised by Ajzen and Fishbein
(1980), the observed changes in both attitude and subjective norm mean scores
following feedback indicate that a similar change in likelihood should result.
However, this hypothesis is based on the assumption that attitude and subjective
norm are the main predictors of likelihood. In the present study, the main
predictors were attitude and need to reduce; the observed change in likelihood
appears to be due to a change in the relationship between these variables and
likelihood.
Pre-feedback, when need to reduce is low and is not a significant predictor of
likelihood, a positive relationship exists between the two components of attitude
and likelihood, such that a high likelihood is related to a positive attitude.
However, post-feedback subjects perceive a greater need to reduce their fat intake
and need to reduce becomes a significant predictor of likelihood, with over twice
the predictive power as the enjoyable/pleasant component of attitude. It therefore
appears possible that when a reduction in fat intake is perceived as more likely to
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occur because there is a greater perceived personal need to reduce, attitude
becomes a less important predictor of likelihood than observed in previous studies
(e.g. Shepherd, 1988; Anderson and Shepherd, 1989; Saunders and Rahilly,
1990). The change in significance of the foolish/harmful measure in regression
may be due to the high correlation between this variable and need to reduce.
The observed change in mean scores for the attitude components in the present
study reflect findings by Hoogstraten et al. (1992) and Bruhn et al. (1986).
Similarly, the finding that the change in likelihood was partly due to a change in
need to reduce also reflects findings from these two studies; a change in
likelihood under some treatments occurred in the absence of a change in attitude,
indicating the role of another variable in change in likelihood or a direct
relationship between change in likelihood and the treatment.
The feedback tool also resulted in a significant change in perceived fat intake.
Although perceived fat intake did not significantly affect likelihood, previous
work (Chapter 10) has shown that perceived fat intake is significantly related to
need to reduce, and hence an increase in perceived fat intake should indirectly
affect likelihood.
These findings imply that an intervention method which affects perceived need to
reduce fat intake will have the greatest effect upon likelihood of reducing fat
intake. In the study described in Chapter 8 of this Thesis, the feedback tool
performed as well as personal communication with nutritionists. Since the
majority of the general public may not come into contact with a nutritionist or
similarly qualified person, the feedback tool may be an efficient method of
communicating the need for change. However, development of a more accurate
method of personal assessment of fat intake, or adjustment of the classification
categories of fat intake used in the present study may be needed to prevent people
being inaccurately informed that the fat content of their diet.
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Summary and Recommendations for future work
While British consumers have been advised to reduce their dietary fat intake
(NACNE, 1983; COMA, 1984, 1991; DoH, 1992), many report that they have
previously made dietary changes and do not intend to change their diet further
(Sheiham et al., 1990). Perceived and actual barriers to dietary change (e.g.
Crawford and Baghurst, 1990; Sheiham et al., 1990) may also prevent initial or
subsequent attempts at dietary change.
The studies reported in this Thesis investigated: the relationship between potential
predictor variables and intention to perform dietary changes which could lead to a
reduction in fat intake; the potential and actual barriers to reducing fat intake; the
degree of compliance with both conventional and newly formulated dietary advice
to reduce fat intake; the possible role of perceived need in the model of planned
behaviour and the effect of feedback regarding fat intake on intention to reduce fat
intake.
Summaries of each chapter can be found at the front of this Thesis. The main
findings were as follows:
• Attitude and subjective norm were significant predictors of intention to make
specific dietary changes which could lead to a reduction in fat intake
• The main perceived and actual barrier to performing dietary changes which
could lead to a reduction in fat intake was a perceived decrease in the taste quality
of the diet, while mis-perception of fat intake was also a potential barrier
• Conventional dietary advice led to a significant reduction in fat intake over a
twenty week period, mainly from fats and oils, meat products and dairy products.
Degree of family support was the main discriminant on success of dietary change.
• Newly formulated dietary advice led to a significant reduction in fat intake, but
the provision of low-fat recipes and feedback regarding fat intake did not improve
compliance compared to conventional advice
• Perceived need to reduce fat intake was found to be a significant predictor of
intention to reduce fat intake for a group of 147 subjects, and also post-feedback
for a smaller sample
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• Feedback regarding fat intake led to a significant increase in perceived fat
intake, attitude, subjective norm, perceived need to reduce and likelihood of
reducing fat intake, and led to a change in the relationship between the predictor
variables and likelihood.
While the research aims of this Thesis have been achieved, further research areas
have also been identified which carry on from this work. These future research
areas are described below.
The food frequency questionnaire described in Chapter 4 used photographs to
estimate portion size and was suitable for estimating fat intake. However, the
development of suitable photographs and an assessment of peoples' ability to use
them effectively needs to be carried out. This could increase the accuracy of this
rapid method of assessing dietary intake.
The feedback tool developed from the above food frequency questionnaire was
associated with a perceived ease of change and increased family support in the
intervention study described in Chapter 8. It also led to an increase in the
relationship between perceived and actual fat intake, but did not increase ability to
reduce fat intake compared to conventional dietary advice. The inaccuracy of this
feedback tool may explain its' ineffectiveness, since it provided a poor estimate of
percentage energy from fat and overestimated the effect of dietary change.
However, its' potential in reducing mis-perception regarding personal fat intake
suggests that such the feedback tool or a similar rapid method of estimating
personal fat intake merits further investigation.
The effect of the feedback tool on attitude, subjective norm, likelihood, need to
reduce and perceived fat intake, in the short term, suggests that this may be a
useful tool for health educators. It's effect on these measures over a longer time
period should be investigated to determine whether the effect is transient and
whether it actually leads to behaviour change.
The role of perceived need within the framework of the model of planned
behaviour (Ajzen, 1985) should be investigated further, within the field of food
choice and also in other areas (e.g. smoking behaviour) to determine its
applicability.
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In conclusion, the apparent reduction in taste of the diet due to a reduction in fat
intake is both a perceived and actual barrier to dietary change, and is not
overcome by the use of new low fat recipes. Mis-perception regarding personal fat
intake also appears to be a potential barrier to dietary change and may be reduced
by the use of accurate feedback regarding personal fat intake. It is suggested that
interventions aimed at reducing fat intake should focus on increasing ability to
estimate fat intake and on increasing the taste quality of lower-fat diets.
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THE FOLLOWING QUESTIONS ARE ABOUT THE FOODS WHICH YOU WOULD USUALLY EAT IN A TYPICAL
WEEK.
We would like to know the average portion size of the foods which you usually eat.
For most foods, the size of a. medium portion will .1125how9 (or stated in the
'medium portion' column if a picture has not been used) .
Please tick :-
Column S (small) if you usually eat half as much or less than this
Column M (medium) if you usually eat about the same portion as this
CR
Column L (large) if you usually eat one and a half times or more than this in a portion. •
We would also like to know how often you usually eat the different foods listed.
In the 'How Often' column, please indicate how many times you eat the foods listed under EITHER
Day if you eat the food every day on average
CR
Week if you usually eat the food every week but not every day
CR
Month if you usually eat the food every month but not every week
Please tick the Rarely or never column for a food where appropriate.
EXAMPLE.
How often do you usually
eat the following foods?
MEDIUM
PORTION
YOUR
PORTION
SIZE
HOW OFTEN?
S M L per
day
per
week
per
month
rarely/
never
-41. Cheddar type cneese sae pnotograon
9a
,
V 3
This example indicates that the portion of cheese eaten is smaller than the one in the photograph and:
that cheese is eaten 3 times a week.
NOTE: We want to know what you usually eat in one week. You may,for example have either lamb
or pork chops on Wednesdays. Do not record that you have both in one week - choose one or the
other. It may be better to list some foods per month rather than per week.
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PLEASE ANSWER EVERY QUESTION
How often do you usually
eat the following foods"
MEDIUM
PORTION
YOUR
PORTION
SIZE
HOW OFTEN"
S per
day
per
week
per
month
rarely/
never
1 Meat Pies ( eg Steak &
Kidney Chicken)
see photograph
1a
2 Sausage rolls, Polk pies
or Pasties
2 small rolis or
1 pie
3 Ham, Corned beef and
other sliced meat
see photograph
7c
4 Chicken, Turkey or other
Poultry
see pnotograph
7a q
5 Lamb chops or Cutlets see photograph
7b
6 Shoulder or Leg of Iamb see pnotograpn
7a
7 Leg or pork or Gammon
ioint
see photograph
7a
8 Pork chops or Roast pork see phatograpn
7b
9 Reduced fat sausages
2
10 Beef sausages
2
11 Pork sausages
2
12 Beet steak or other cut
onlled / fried (please delete)
See griotograon
2b
(
C
13 Bacon -	 Back
Streaky
Middle
2 rashers
14 Meat curry see pnotograpn
3a
15 Beef stew or Shepherds
pie
see pnotograph
3a
16 Moussaka or Lasagne see pnotograpn
4a
17 Bolognese sauce or
Chilli con came
see pnotograpn
5b
-
18 Beef burgers
2
19 Roast or Fried potatoes see pnotograpn
2a
20 Mashed potatoes see pnotograpn
lb
1
,:
21 Boiled or Baked potatoes - see onotograon
2a & 8a
-
22 Chips see pnotograpn
413
23 Oven' craps (reduced fat) see onotograon
413
24 French Fries see pnotograon
10a
25 Reduced fat crisps 1 small
packet
26 Other crisps 1 small
packet
27
_
Vegetable curry see pnotograpn
6b
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How often do you usually
eat the followina toads/
MEDIUM
PORTION
YOUR
PORTION
SIZE
HOW OFres/ /
S	 M L per
day
per
week
per
month
rarely/
never
28	 Carrots green beans or any
other veaetables
See pnotograpn
2c & 6a
29	 Hadaock Cod or otner white
fish - not fned
see pnotograpn
ha
-4
30	 Rsn tned in batter ano
Hemna or Mackerel
See pnotograan
ha
4
31 Tuna, fresh frozen or
tinned
see pnotograpn
8b
32	 Whole fish coated in
breadcrumbs
see pnotograpn
Elb
33	 Milk on breakfast cereals see pnotograpn
I2c
34	 Cup or tea or =fee with
milk
see pnotograph
12a I
35	 Glass of milk or milky
cInnks
see pnotograpn
I2b
I
.36	 Cream in dnnks & soup
1 teaspoon
37 Cream on puddings &
fruit I tablespoon
..
38	 Whole yogurt one small pot(125g)
39	 Low tat yogurt one smail pot(125g)
40	 Reouced-tat cnecidar type
cheese
see photograph
9a
41	 Cheddar type cheese See pnotograan
9a
42 Edam or Camemoen See pnotograpn
9b& 9d
43	 Danish blue or Stilton
woes
See pnotograors
9a
44	 Cream cneese see pnotograon
9c
.4._
45	 Reduced-fat cottage cneese sae pnotograpn
9c
46	 Butter (or other sprawl)
on Bread Toast or neillS
See pnotograoh
13b & 14
47	 Butter (or other spread)
on Jacket potatoes or
other vecietaoles
see photograph
13c
48	 Butter (or other spreaa)
on Crackers or
Crispbread
see photograph
13b
49	 Bought sanowicnes (2
slices of bread buttered) 2 slices
50	 Boiled Poached eggs or
Raw ecias lea in baking) 2 eggs
51	 Fneci or Scramoleo eggs
2 eggs
52	 Omelette
2 eggs
53	 Pizza trz thin oase
10-
54	 ()wale or Ran see pnotograon
lob
55	 Wholemeal Whoiewneat
Granary or Sortorain bread 1 shce
56	 Brown oreaci
1 slice
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How often do you usually
eat the following foods')
MEDIUM
PORTION
YOUR
PORTION
SIZE
HOW OFTEN '7
S M L per
day
per
week
per
month
rarely/
never
57	 White bread
1 slice
58	 Brown & white rolls I iarge or 2
small
59	 Boiled nce see pnotograph
3b
60	 Tinned Spaghetti or Other
Pasta (eq macaroni)
see photograph
5a
61	 Chocolate biscuit bars
(eg Penguin Club) I
62	 Chocolate biscuits
2
62	 Plain digestive biscuits
2
63	 Plain & Sweet biscuits
(eg Rich-tea. Nice,
Ginqemuts Hob-nobs)
2
I
.
f
l
64 SanowiCh biscuits and
shortbread 2
65	 Chocolate or sponge cake
(with icing) & Fresh Cream
cakes
see photograph
15b
.
66	 Chocolate or sponge cake (
no icing)
see photograph
15b
67	 Fruitcake or gateau see photograph
15a
68	 Cheesecake see pnotograpn
16a
69	 Fruit pie or Apple crumble see pnotograph
1fib
70	 Ice-cream 2 scoops
71	 Danish pastries
1
-
72	 Muesli see photograph
17
73	 AU Bran or similar see pnotograpn
17
.
74	 Shredded Wheat
Weetabix or similar 2 pieces
75	 Cornflakes Sugar Puns,
Puffed Wheat, Rice
Knsoies Soecial K or similar
see pnotograph
18
76	 Pomdge see pnotograon
17
77	 Sugar
1 teas000n
78	 Preserves (lam,
marmalade or honey)
see pnotograph
13a
79	 Mars bar Bounty or other
filled chocolate bars 1 bar
80	 Plain / milk chocolate bar
1 bar
81	 Beer and Lager (normal
strencnh) & Cider one pint
82. Strong beer and Lager
one atm
83	 Wine
I measure I
174
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ThISTR UCTIONS.
Thank you for taking part in this survey. This Questionnaire is in 2 sections and we
would like you to complete both in the order they appear. Do not go back to the first
section to change any of your answers after completing the second section.
Section 1 is made up mostly of line rating scales and you should mark the place that
best describes your opinion with an 'X'. Please ensure that your 'X' is placed in the
middle of a space and not on the edge of two spaces. Each end of the scales mark the
very extreme of an opinion while the centre indicates a neutral position. You may
place your mark in any one of the 7 points on the line: Please mark only one 'X' on
each scale.
EXAMPLE
	
make me	 have co	 make me
	
extremely	 effect	 extremely
	
on nappy	 happy
Reducing the proportion of cakes and biscuits in your diet 	 :	
In this example, the subject feels that reducing the amount of cakes and biscuits in
their diet would make them feel slightly unhappy.
When you have filled in the Questionnaire, please check back to make sure you have
answered all the questions. This is very important.
If you have any additional information which is needed to help clarify your response,
please do not hesitate to comment in the margins or on a separate sheet.
Thank you for your help.
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7. What effect do you feel the following would tend to have on your fat Intake?
	
greedy	 have au
	
greatly
	
reduce my	 effect	 i 	  011
	
fat Intake	 fat Intake
a. Reducing the proportion of cakes and biscuits in your diet.—.---...
b. Increasing the proportion of bread, potatoes. pasta & rice in your diet . 	
a. Changing from whole milk to skimmed or semi skimmed
. Reducing the proportion of fried foods in your	 •	
• . Reducing the amount of butter and marganna in your
f . Changing from lull fat products to their reduced fat alternatives .---
g. Reducing the proportion of red meat in your	 • 
	
h. Increasing the proportion of fruit and vegetables in your diet-- • 	
	
I. Reducing the proportion of meat products and meat dishes	 •	
in your diet (eq. pies, tinned meat. lasagne & sheorierds pie)
8. What effect do you feel the following would tend to have on your vitamin and mineral intake?
	
greatly
	 have as	 greatly
	
reduce my	 effect	 increase my
	
intake	 latalta
a. Reducing the proportion of cakes and biscuits in your diet.---- •
b. Increasing the proportion of bread, potatoes. pasta & rice in your diet 	
	
a. Changing from whole milk to skimmed or semi skimmed mdk--- . 	
d. Reducing die proportion of fried foods in your
. Reducing the amount of butter and margarine in your diet----.--
I. Changing from full fat products to their reduced fat alternatives
g. Reducing the proportion of red meat in your diet.--.---- -
h. Increasing dui proportion of fruit and vegetables in your
I. Reducing the proportion of mew products and meat dishes — • 	
111 Your diet WO. Pies, tinned meat. lasagne & sheonerds pie)
9. What effect do you feel the following would tend to have on your protein intake?
	
greatly	 have as
	
greatly
	
reduce my	 affect
	
Increase ray
	
protein Intake	 protein !stake
a. Reducing the pr000rtion at cakes and biscuits in your dieL---- •
b. Increasing the propornon of bread, potatoes. pasta & rice in your diet 	
a. Changing front whole milk to skimmed or semi skimmed millc--.— •
d. Reducing the proportion of fried foods in your dler-------- •
. Reducing the amount of butter and marganne in your
f. Changing from full fat products to their reduced fat alternatives — •
g. Reducing the proportion of red meat in your dieL.—.------ •
h. Increasing the proportion of fruit and vegetaoles in your diat.---
I. Reducing the moo/non of meat products and meat dishes •---
O Your dial (eq. Pies, anted meat. lasagne & sneonerds ow)
n• n
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10. What effect do you feel the following would tend to have on the taste of your meals?
	
make them	 here no	 make than
	
mock lean tasty	 effect	 each more tasty
a. Reducing the proportion of cakes and biscuas in your diet---.--.- •
b. Increasing the proportion of bread, potatoes, pasta & rice in your diet . 	
c. Changing from whole milk to skimmed or semi skimmed malt.-- 	
d. Reducing the proportion of fried foods in your	 : 	
•. Reducing the amount of butter and margarine in your diet------ •
f. Changing from full fat products to their reduced fat alternatives -- •	
g. Reducing the proportion of red meat in your diet._.------ •
h. Increasing the proportion of fruit and vegetables in your diet—._ .	
I. Reducing the proportion of meat products and meat dishes — 	
In your diet (eq. pies, tinned meat. lasagne & shepherds pie)
11. What effect do you think the following would tend to have on your feeling of hunger?
	inane me	 have Go	 make use
	
feel much	 effect	 feel meal
	
less hungry	 wore hungry
a. Reducing the proportion of cakes and biscuits in your diet----
b. Increasing the proportion of bread, potatoes. pasta & rice in your diet .	
. Changing from whole milk to skimmed or semi Shimmed
. Reducing die proportion of tried foods in your diet.-----
. Reducing the amount of butter and margarine in your 	 .	
I. Changing from full fat products to thee' reduced fat alternatives — 	
g. Reducing the proportion of red meat in your diet 	— 	
h. Increasing the proportion of fruit and vegetables in your diet.............
I. Reducing the proportion of meat products and meat dishes .-- .
in your diet (eg, pies, tinned meat. lasagne & shepherds me)
12. Do you feel you would get support from your family, In making any of the following
changes/	
would get	 mate no	 weight get
	
much less	 effect	 much more
	
support	 SUPPart
a. Reducing the proportion of cakes and biscuits in your chet----
b. Increasing the proportion of bread, potatoes, pasta & rice in your diet 	
	
. Changing from whole milk to skimmed or semi skimmed milk— : 	
d. Reducing the proporaon of fried foods in your
•. Reducing the amount of butter and marganne in your
I. Changing from full fat products to their reduced fat alternatives _...
g. Reducing the proportion of red meat in your diet.------ .
It. Increasing the proportion of fruit and vegetables in your
I. Ramming the proportion of meat products and meat dishes .--- 	
in your diet (eq. pos, tinned meat. lasagne & sneonercts
186
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16. How Important are the following to you when you choose foods? 	 •
ei: at all
	
Imp 	
a. Choosing foods which may reduce your risk of heart disease.-- 
	
b. Choosing foods which may improve your
C. Choosing foods which make it easy to control your weight.---- 	
d. Choosing foods which make shopping easy ......... .....
I. Choosing foods which are inexpensive__.__._._ .... .........
f. Choosing foods which are easy to prepare and cook...—_---
g. Choosing foods which lower your fat intake_._---.. 	
h. Choosing foods which increase your vitamin and mineral intake. 	
I. Choosing foods which increase your protein intake.........---
I. Choosing foods which make your meals more tasty.-- 	
	
k. Choosing foods which make you feel lass hungry.................... 	
L Choosing foods which your family likes_—_.._— ...
m. Choosing foods which may help improve your family's health.....
17. Please Indicate whether you agree or disagree with the following - "People who are
Important to me think that I should
disagree strongly	 agree strongly
a. Reduce the proportion of cakes and biscuits in my diet.--- 	 	
b. increase the proportion of bread, potatoes, pasta & rice in my diet
C. Change from whole milk to skimmed or semi skimmed 	 :	
d Reduce the proportion of fried (cods in my diet.......-----
• . Reduce the amount of butter and margarine in my diet—.--.
1. Change from full fat products to their reduced fat alternatives ........
g. Reduce the proportion of red meat in my
to. Increase the proportion of fruit and vegetables in my diet......---
I. Reduce the proportion of meat products and meat dishes -- 	
in my diet (eq. pies, tinned meat .lasagne & shepherds piel
18. How much do the following Influence what you eat?
set at all	 • great demi
a. Your spouse/partner	 —
b. Your cnildren. 	
C. Your parents	
cf. Your friends
	
e. Your teachertinstructor 	
f. Your Doctor
	
g. The media.
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19. How likely Is it that you will make the following changes within the next year?
	
extremely 	 extremely
	
unlikely	 likely
a. Reducing the proportion of cakes and biscuits in your diet................ 	 t	 -I
b. Increasing the proportion of bread. potatoes. pasta & rice in your diet .	
a. Changing from whole milk to skimmed or semi skimmed mik----.- •
ti. Reducing the proportion of fried foods in your 	 •	
. Reducing the amount of buaer and margarine in your 	 •
I. Changing from full fat products to their reduced fat alternatives
g . Reducing the proportion at red meat in your 	 .	
It. Increasing the proportion at fruit and vegetables in your
I. Reducing the proportion of meat products and meat dishes -- 	
in your diet (eg. pies, tinned meat .lasagne & shepherds pie)
20. Do you agree that what you eat affects your health? disagree	 agree
strongly	 strongly
21. Do you agree that your present diet is a healthy one? disagree
strongly
agree
stro•gly
22. Do you believe that the fat content of your present diet is	 low
	
neither	 var., high
23. Are you on a weight reducing or any other special diet (eg. low protein, diabetic etc) at the moment?
Yes / No (please delete)]
If you answered yes, please specify what diet, and whether this was recommended to you by a Doctor
or other health professional
24. Are you a vegetarian? Yes! No (please delete)
It you answered yes, please circle the food groups below which you avoid
meat	 chicken	 fish	 eggs	 rnk	 cheese	 other
please state
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25. Have ever tried to reduce your fat intake? Please tick one of the boxes below to indicate your
answer.
a. Have never thought about it
	
0	 Now answer question 27
b. Don't need to reduce it	 0	 Now answer question 27
P. Should reduce it, but have never tiled 	 0	 Now answer question 27
ti. Have reduced my fat intake	 0	 Now answer questions 26 & 27
•. Have tried to reduce it in the past. but 	 0	 Now answer questions 26 & 27
am no longer maintaining a reduced fat diet
26. Please indicate by ticking, which if any of the following methods you have used to reduce your fat intake.
You may tick as many boxes as necessary.
a. Reducing the proportion of cakes and biscuits in your diet 	 0
b. Increasing the proportion of bread, potatoes etc in your diet 	 0
C. Changing from whole to skimmed or semi skimmed rrilk 	 0
d. Reducing the proportion or fried foods in your diet
e. Reducing the amount of butter and margarine in your diet 	 0
f. Changing from full fat products to their reduced fat alternatives 	 0
g. Reducing the proportion of red meat in your diet
h. Increasing the proportion of fruit and veg in your det
I. Reducing the proportion of meat products and dishes in your diet
j. Other - please state
	
27. Do you think that in reducing the fat content of your diet you would
uteranely	 =erne*
likelyunlikely
a. Help reduce your risk of heart disease
b. Make your meals less tasty
c. Improve your health
d. Improve your farntlys health
e. Help control your weight
I. Make shopping easier
g. Make shopping more expensive
I. Make preparation and cooking easier
i. Reduce the vitamin content of your diet
j. Reduce the protein content of your diet
It. Receive the support of your family
Lack the willpower to continue
m. Know wnat changes to make
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Appendix C
End of Study Intervention Questionnaire
(Chapter 7)
Appendix
End of Study Intervention Questionnaire
Please answer the following questions where applicable. There is space at the end
of the questionnaire for any other comments you may have.
1. Please circle which of the following best describes your current diet
(i) Not enough fat(ii) About the right amount of fat
(iii) Too much fat
2. Compared to before the study, do you think your current fat intake is
a lot	 about
	 a lot
higher	 the same
	
lower
3. Did you find it difficult to know how to reduce your fat intake (for example,
what changes to make) ?
Yes / No (please circle)
4. Did you find it difficult to know to what extent you needed to change your diet
to reduce your fat intake to an acceptable level ?
Yes / No (please circle)
5. If we had told you during the study, from analysis of your diet, that you needed
to reduce your fat intake further, would this have:
Given you more incentive to reduce your fat intake? Yes / No (please circle)
Helped you to reduce your fat intake? 	 Yes / No (please circle)
6. Was it difficult to find 'healthy choices' when
(i) food shopping	 Yes / No / NA (please circle)
(ii) eating at restaurants	 Yes / No / NA (please circle)
(iii) eating out at friends' houses	 Yes / No / NA (please circle)
(iv) cooking for guests	 Yes / No / NA (please circle)
(v) eating take-away food	 Yes / No / NA (please circle)
(vi) eating snacks at home	 Yes / No / NA (please circle)
(vii) eating snacks away from home 	 Yes / No / NA (please circle)
7. When shopping, did you know which foods were high or low in fat just from
looking at the food labels ?
Yes / No / NA (please circle)
8. Compared to higher-fat versions, did you find the lower-fat foods (for example,
reduced fat cheese, spreads, crisps and sausages)...
much more	 about	 much less
expensive	 the same	 expensive
.	
'	 •	 '	 •	 •-- ' -.	 .  .--- .--- - - - --- --- •
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9. Did you feel that you needed new recipes because of the dietary changes that
you made, for
(i) vegetable dishes	 Yes / No / NA (please circle)
(ii) pasta & rice dishes	 Yes / No / NA (please circle)
(iii) snacks	 Yes / No / NA (please circle)
(iv) desserts	 Yes / No / NA (please circle)
(v) meat dishes	 Yes / No / NA (please circle)
10. Would it have been useful if we had given you recipe ideas or shown you how
to make new, interesting low-fat dishes ?
Yes / No (please circle)
11. Do you feel that you need to reduce your fat intake any further ?
Yes / No (please circle)
12. Would the following information have made it any easier for you monitor
your fat intake:
(i) knowing how much fat (in grams) you should have in a day
Yes / No (please circle)
(ii) knowing which foods you should only eat a little of (because of their high
fat content) and which foods you could eat alot of
Yes / No (please circle)
(iii) knowing the fat content (in grams) of different foods
Yes / No (please circle)
(iv) knowing the percent of your daily food intake that should come from fat
Yes / No (please circle)
(v) knowing the percentage of energy that comes from fat in different foods
Yes / No (please circle)
13.	 In question 12 above, which of the categories (i) to (v) would you find
most useful to help you monitor your fat intake ?
(i)	 (ii)	 (iii)	 (iv)	 (v)	 (please circle one number only)
14. Would it have been useful if we had let you taste different brands of low-fat
products, such as cheeses, spreads, crisps, sausages and yogurts at the beginning
or during the study ?
Yes / No (please circle)
15. Do you think that you will try and maintain any of the changes that you made
during the study ?
Yes / No (please circle)
Please list below the changes that you will maintain.
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Appendix D
Feedback Tool
(Chapter 8)
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FAT SCORE SHEET
We would like you to estimate how much of the following foods you eat in a
typical week. Please write in the number of times per week you eat a portion of
the particular foods in the column marked "NUMBER PORTION EATEN PER
WEEK". Then circle one of the numbers in the "PORTION SIZE" column
depending on whether you had your normal portion or whether you have reduced
your portion size. Then simply multiply the number of times you eat the food in a
week by the number you have circled and write the answer in the sub score
column for that food category. Some food categories only have one value in the
"portion size" column. In this case you will simply circle this value. At the end of
the questionnaire simply add up all your sub scores to give yourself a total score.
EXAMPLE
FOOD CATEGORIES
NUMBER
PORTION
PER WEEK
PORTION SIZE SUB
SCORE
Normal
portion
size
Reduced
portion
size
1.	 Meat pies, sausage rolls &
pasties
3 X 9 7 —
_
27
2.	 Meat cuts including chops :
,	 roast pork,lamb & beef
2 X 6 4 —_ 8
This example indicates that a normal portion of meat pies, sausage rolls or pasties
are eaten 3 times a week and that a reduced portion of meat is eaten twice a week.
Please turn over the page.
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Dietary Changes Q.nestionnaire
1. How acceptable / unacceptable is it to you that in changing to a low-fat diet...
extremely	 extremely
unacceptable	 acceptable
You spend more money than usual on food
The taste of your diet decreases	 :
You spend less money than usual on food
The taste of your diet increases	 :
You spend more time than usual cooking
You spend more time than usual shopping	 :
Your family gives you less support than usual :-:
Your family gives you more support than usual :-
Your health improves
Your ability to control your weight improves
You feel more hungry than usual
Your fat intake decreases
2. Do you agree/disagree that in making these changes
agree	 disagree
strongly	 neither	 strongly
You spent more money than usual on food	 	
You spent less money than usual on food
The taste of your diet decreased 	 	 :
The taste of your diet increased 	 :
You spent more time than usual cooking
You spent more time than usual shopping
Your family gave you less support than usual :-	 	 :
Your family gave you more support than usual:	 : 	
Your health improved
	
:	 : 	 :
Your ability to control your weight improved
You felt more hungry than usual 	 	 :
3. To what extent have you reduced your intake of fat in the past three weeks?
not at
	 a great
all	 deal
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4. How much do you like the changes you have made?
: 	 .	 . 	 :
dislike	 neither
	 like
extremely	 extremely
5. How difficult has it been to make these changes?
extremely
difficult
•	 •
neither
	 -
extremely
easy
6. How difficult have you found it to make these changes?
extremely	 neither	 extremely
difficult
	
easy
at restaurants and cafes
at friends' homes
eating snacks outside the home
cooking for the family
eating take-away food
eating quick convenience food at home 	 	
cooking for yourself at home
cooking for guests
7. Please state how much you think each of the following contribute to your fat
intake. Place a '1' next to the food you feel contributes most to your fat intake, a '2'
by the next biggest contributer, and so on, so that '9' corresponds to the food
which contributes least to your fat intake.
cakes, biscuits and pastries
butter and margarine
whole milk and semi-skimmed milk
cooking oil, salad oils and mayonnaise
cheese
red meat
bacon, sausages, meat pies, pasties or other meat products
chips
chocolate
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Fecipe group only
8. How much did you use the recipes?
not at
	
a great
all	 deal
9. How helpful did you find the recipes?
:	 	:
	
	:
extremely	 extremely
unhelpful
	
helpful
10. How much did you like the recipes?
•
. 	 •.	 .	 .
dislike	 like
extremely	 extremely
Please state which recipes you used below
11. How much did you use the altered recipes?
not at	 a great
all	 deal
12. How helpful did you find the alterations?
	 . 	 	 	 :
	
extremely	 extremely
	
unhelpful	 helpful
13. How much did you like the altered recipes?
• :.	 . 	 	
	 . 	
. dislike	 like
extremely	 extremely
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Feedback group only
8. How useful was the feedback tool for showing you where the fat was coming
from in your diet?
.	 .
.
•
.
extremely	 not at all
useful	 useful
9. How difficult did you find it to complete the feedback tool?
	
.	 .
	
extremely	 extremely
	
difficult	 easy
10. How difficult did you find it to understand the feedback tool?
11. When you tried to reduce your fat intake, did you use the feedback tool to
decide which changes to make?
• • 	.	 	 : 	
all of the	 none of
time	 the time
12. When you tried to reduce your fat intake, did you reduce/cut out those foods
for which you had a high score on the feedback tool?
:	
all of the
	
none of
time	 the time
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Appendix F
Perception of Fat Intake Questionnaire
(Chapter 9)

Appendix
Appendix G
Intake Questionnaire
(Chapter 10, 11 and 12)
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Intake Questionnaire
ID number
Initials
Sex	 M /F
Age	
	 yrs
Weight	
	 kgs / 	 stone
	
lbs
Height	
	 metres / 	 ft 	 ins
Please answer the following questions by placing a cross in the appropriate
box
Do you think that your dietary fat intake is
O 0 CI CI	 0	 0	 CI
extremely	 very	 quite	 quite	 very	 extremely
low	 low	 low	 high	 high	 high
Do you think that the average person's fat intake in Britain is
O 0 0 0 0 0 0
extremely	 very	 quite	 quite	 very	 extremely
low	 low	 low	 high	 high	 high
Do you think that compared to the average British person, your fat intake is
CI 0 0 0 0 0 0
extremely	 very	 quite	 quite	 very
	 extremely
low	 low	 low	 high	 high	 high
Do you think that the fat intake of people you know is
O 0 0 0 0 CI 0
extremely	 very	 quite	 quite	 very	 extremely
low	 low	 low	 high	 high	 high
Do you think that compared to people you know, your fat intake is
0	 0	 LI	 CI	 CI
extremely	 very	 quite	 quite	 very	 extremely
low	 low	 low	 high	 high	 high
Do you feel that you are
CI	 CI	 0	 0
extremely	 very	 quite	 about	 slightly	 very	 extremely
underweight underweight underweight right weight overweight overweight overweight
Do you feel that your current diet is
O 0 0 CI
	 0	 0 CI
extremely	 very	 quite	 neither
	 quite	 very	 extremely
healthy	 healthy	 healthy	 unhealthy unhealthy unhealthy
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Do you feel that you need to reduce your fat intake...
0 0 00 0
a very	 a great	 slightly	 not	 need to
great deal	 deal	 at all	 increase
Please state how much you think each of the following contribute to your fat
intake. In the 1-9 column, place a '1' by the food you feel contributes most to your
fat intake, a '2' by the next biggest contributer, and so on, so that '9' corresponds to
the food which contributes least to your fat intake.	 1-9
cakes, biscuits and pastrie
butter and margarine
whole milk and semi-skimmed milk	 ____
cooking oil, salad oils and mayonnaise
cheese	
-
red meat
bacon, sausages, meat pies, pasties or other meat products
chips
chocolate
Please answer the following questions by placing a cross in the appropriate
box.
Do you feel that you should eat more or less of the following foods in order to eat
a lower-fat diet?
very much much slightly
less	 less	 less
cakes, biscuits or pastries
butter or margarine
whole milk
semi-skimmed milk
cooking oil
cheese
red meat
bacon, sausages, meat pies, etc
chips
fruit and vegetables
pasta and rice
potatoes and bread
slightly much very much not
more more	 more applicable
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U
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Please state whether you think the following foods are high or low in fat by
placing a cross in the appropriate box.
low	 medium	 high	 very high
cakes, pastries and biscuits
red meat
butter
margarine
chocolate
reduced-fat cheddar cheese
semi-skimmed milk
cooking oil
cheese
bacon, sausages, meat pies, etc.
chips
whole milk
reduced-fat spread
very low
0
0
0
0
0
0
0
0
0
0
0
0
0
0
O 0
O 0
O CI
O 0
O 0
O 0
O 0
O 0
O 0
O 0
O 0
O 0
0 U 0
Please state whether you feel the following statements are true or false by
placing a cross in the appropriate box.
Baked and boiled potatoes contain more fat than chips or roast potatoes
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
Skimmed and semi-skimmed milk contain less fat than whole milk
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
Cottage cheese contains more fat than cheddar cheese
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
Bacon and sausages contain more fat than ham
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
Roast pork, beef and lamb contain more fat than chicken without the skin
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
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A digestive biscuit contains less fat than a jam doughnut
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
A bar of chocolate contains more fat than a chocolate digestive biscuit
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
A jacket potato without butter contains about the same amount of fat as a serving
of carrots without butter
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
Butter contains more fat than margarine
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
A reduced-fat spread contains more fat than cheddar cheese
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
A take-away half-pounder beefburger contains more fat than a grilled lamb-chop
O 0 0 0 0
definitely	 probably	 do not	 probably	 definitely
true	 true	 know	 false	 false
How much have you changed your diet in the past in order to reduce your fat
intake?
O 0 0 0 0
a very	 a great	 slightly	 a little	 not at all
great deal	 deal
How much control do you have over whether you do or do not reduce your fat
intake?
O 0 0 0 0 0 0
complete	 very little
control	 control
if I wanted to, I could easily reduce my fat intake'
O 0 0 0 0 0 0
extremely	 extremely
likely	 unlikely 
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Reducing my fat intake would be:-
O 0 0 0 0 0 0
enjoyable	 unenjoyable
O 0 0 0 0 0 0
good	 bad
O 0 0 0 0 0 0
foolish	 wise
O 0 0 0 0 0 0
harmful	 beneficial
O 0 0 0 0 0 0
pleasant
	
unpleasant
O 0 0 0 0 0 0
difficult
	
easy
People who are important to me think that I should reduce my fat intake'
O 0 0 0 0 0 0
	agree very	 agree	 agree	 neither	 disagree	 disagree disagree
strongly	 strongly	 slightly	 slightly	 strongly very strongly
'It is important that I reduce my fat intake if people who are important to me think
that I should'
O 0 0 0 0 0 0
	agree very	 agree	 agree	 neither	 disagree	 disagree disagree
	
strongly	 strongly	 slightly	 slightly	 strongly very strongly
How likely is it that you will reduce your fat intake in the next six months?
O 0 0 0 0 0 0
extremely	 very	 quite	 neither	 quite	 very	 extremely
	
unlikely	 unlikely unlikely	 likely	 likely	 likely
'Although I would like to, I probably will not try to reduce my fat intake'
O 0 0 0 0 0 0
	agree very	 agree	 agree	 neither	 disagree	 disagree	 disagree
	
strongly	 strongly	 slightly	 slightly	 strongly very strongly
'Reducing my fat intake would mean that' ...
(i) 1 would have to change my usual diet'
O 0 0 0 0 0 0
agree very	 agree	 agree	 neither	 disagree	 disagree	 disagree
	
strongly	 strongly	 slightly	 slightly	 strongly very strongly
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disagree	 disagree
strongly very strongly
O 0
disagree	 disagree
strongly very strongly
O 0
disagree disagree
strongly very strongly
0 0
disagree	 disagree
strongly very strongly
O 0
disagree	 disagree
strongly very strongly
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(ii) 'I would spend more time than usual preparing and cooking meals'
0 0 0 0
agree very	 agree	 agree	 neither	 disagree
strongly	 strongly	 slightly	 slightly
(iii) I would spend more time than usual food shopping'
O 0
agree very	 agree	 agree	 neither	 disagree
strongly	 strongly	 slightly	 slightly
(iv) I would have to spend more money than usual on food'
O 0 0 0 0
agree very	 agree	 agree	 neither	 disagree
strongly	 strongly	 slightly	 slightly
(v) The taste of my diet would decrease'
O 0 0
	 0 0
agree very	 agree	 agree	 neither
	 disagree	 disagree	 disagree
strongly	 strongly	 slightly	 slightly	 strongly very strongly
(vi) 'My family would not like it if they had to change their diet as well'
O 0 0 0 0
agree very	 agree	 agree	 neither	 disagree
strongly	 strongly	 slightly	 slightly
(vii) 'My family would not give me encouragement'
O 0 0 0 0
agree very	 agree	 agree	 neither
	 disagree
strongly	 strongly	 slightly	 slightly
(viii) 'It would be difficult to eat out'
O 0 O 0
agree very
	
agree	 agree	 neither
	 disagree	 disagree	 disagree
strongly	 strongly	 slightly	 slightly	 strongly very strongly
How much of a good thing / a bad thing would it be if reducing your fat intake meant that:
The taste of my usual diet would decrease'
I would spend more time than usual preparing
and cooking meals
'I would spend more time than usual food shopping'
'My family would not give me encouragement'
'My family would not like it if they
had to change their diet as well'
'It would be difficult to eat out'
It would be difficult to know which
foods I should eat less of
good	 bad
0 0 0 0 0 0
O 0 0 0 0 0 0
0
0
0
O 00
0 0 0
O 0 0
'I would have to spend more money than usual on food LI
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How acceptable/unacceptable would it be if reducing your
the following:
acceptable
'I would have to spend more money than usual on food' 0 CI CI	 El
The taste of my usual diet would decrease' 	 CI 0 CI	 0
.I would spend more time than usual preparing
and cooking meals' 	 0 CI CI 0
I would spend more time than usual food shopping' 0 0 0 CI
'My family would not give me encouragement' 0 0 CI 0
'My family would not like it if they
had to change their diet as well' 	 CI CI 0	 CI
'It would be difficult to eat out' 	 0 0 0	 0
It would be difficult to know which
foods I should eat less of	 D 0 0 0
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Appendix H
Feedback Tool/ Intake Questionnaire 2
(Chapter 12)
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INTAKE QUESTIONNAIRE 2
ID NUMBER
INITIALS
The following table has been produced by food scientists at the Institute of Food
Research, and will soon be available nationwide. It was produced to help British
people recognise which foods are the main sources of fat intheir diet and to
determine whether their fat intake is higher than recommended.
To complete the table, just follow three steps:
FOR EACH FOOD
Step 1: State the number of times per week you usually eat the food in the column
marked "NUMBER OF TIMES PER WEEK".
Step 2: Multiply the number of times you eat the food in a week by the number in
the column marked "FAT POINTS" and write your answer in the in the "FAT
SCORE" column.
Step 3: Add up all the numbers in the fat score column to give your "TOTAL
FAT SCORE".
EXAMPLE
NUMBER
FOOD CATEGORIES OF TIMES FATPOINTS FAT
PER WEEK SCORE
1.	 Meat pies, sausage rolls & pasties 3 X 9 = 27
2.	 Meat cuts including chops : 2 X 6 = 12
roast pork, lamb & beef.
This example indicates that meat pies, sausage rolls or pasties are eaten 3 times a
week and that meat cuts are eaten twice a week.
Please note:
(i) the higher FAT SCORE's indicate that you obtain a lot of your
fat from the corresponding food categories
(ii) the lower FAT SCORE's indicate that you obtain less of your
fat from the corresponding food categories.
Please turn over the page.
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FOOD CATEGORIES NUMBER OF
TIMES PER
WEEK
FAT
POINTS AT
SCORE
1. Meat pies, sausage rolls & pasties X 9 ....
2. Meat cuts including chops :
roast pork,lamb & beef
X 6 _
3. Lean meat cuts including chops:
roast pork, lamb and beef
X 2 =
4. ONE Sausage, ONE beefburger, ONE slice
of bacon & ham
X 2 =
5.	 Meat dishes eg. chilli, curry,
shepherds pie, lasagne
X 6
6. Roast potatoes & chips X 6 —
7. ONE PINT of whole milk (ie, used in tea,
coffee, milky drinks, milk puddings and on
cereals)
X 6 =
8. ONE PINT of semi-skimmed milk (ie, used
in tea, coffee, milky drinks, milk puddings
and on cereals)
X 3 =
9. Cheese (ie, in sandwiches, sauces, on
potatoes & other vegetables, in dishes such
as pizza, quiche, cheese burgers & ready
made products)
X 3 =
10. Reduced fat cheese (ie, in sandwiches,
sauces, on potatoes & other vegetables, in
dishes such as pizza, quiche, cheese burgers
& ready made products)
X 2 __
11. Reduced fat spread (on bread, crackers,
crispbreads, potatoes & other vegetables). X
1 —
_
12. Butter or margarine (on bread, crackers,
crispbreads, potatoes& other vegetables). X 2 =
13. Cooking oils (think of each time you fry,
saute or stir fry anything eg fish, eggs,
meat,vegetables, or any ready-made
product).
X 3 =
14. Salad oils & dressings (think of mayonnaise
or vinegrette in sandwiches or in any ready
made salad eg coleslaw, potato salad)
X 6 =
15. Reduced fat salad oils & dressings (think of
mayonnaise or vinegrette in sandwiches or
in any ready made salad eg coleslaw, potato
salad)
X 3 =
16. Cakes & pastries (bought or home made eg,
sponge, danish pastries, cheesecake, fruit
pie)
X 5 =
17. ONE biscuit (bought or home made eg,
chocolate, sandwich type, digestive) X
1 —
_
18. ONE BAG of crisps or nuts X 3 =
19. ONE bar of chocolate X 4 =
TOTAL	 SCORE
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